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OPHTHALMIC SUSPENSION 


When severe ocular inflammation threat- 
ens vision, Prednefrin Forte provides 
the therapeutic potency needed for effec- 
tive control . . . in cases where other topi- 
cal preparations have failed. 


What makes Prednefrin Forte so 
effective? 


Prednefrin Forte is the most potent topi- 
cal preparation you can use—it contains 
prednisolone acetate in a concentration 
of 1.0%. Furthermore, the prednisolone 
is presented in an extremely fine, aque- 
ous suspension (the particles are ap- 
proximately half the size of a red blood 
cell). Because the special suspension re- 

mains in the eye for a prolonged period 
after instillation, a repository-type dos- 
age is obtained. Anti-inflammatory ac- 
tion is continuous and uniform—patient 
response, even in the most severe an- 
terior segment inflammatory condition, 
is often seen within hours. 


FORMULA: Prednefrin Forte Contains . 


Prednisolone acetate 1.0% 
Phenylephrine HCl 0.12% 
Methylcellulose 3 0.12 


DOSAGE: 1-2 drops in the conjunctival sac 
two to four times daily. During the in- 
itial 24-48 hours the dosage may be 
safely increased to 2 drops every hour. 


SUPPLY: In 5 cc. plastic dropper bottles — 
on prescription only. 


ALLERGAN PHARMACEUTICALS I _ Los Angeles 17, California 
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OR BETTER 


TO REINFORGE THE SURGEON’S SKILL 
THE COMPLETE LINE OF ARMED EYE SUTURES 
| SURGICAL PRODUCTS DIVISION 
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OPHTHALMIC SUTURES WITH HAND-HONED NEEDLES FOR 
CORNEOSCLERAL PROCEDURES— 


QUALITY EYE SUTURES FOR MUSCLE AND TISSUE SURGERY... 


NEW SILICONE-TREATED SILK — physiologically inert silicone coat- 
ing minimizes risk of fibroblastic and other damaging reactions. 
Silicone also helps protect against enzyme penetration and 
“‘capillary-spread”’ of bacterial infection. New construction signifi- 


cantly increases suture strength, permitting the use of finer sizes. 
The balanced “hand” provides greater handling ease in suturing 
and tying. 

NEW HIGH TENSILE SURGICAL GUT — absolute uniformity of entire strand 
ensures greater knot and tensile strength. Satin matte finish 
creates a highly pliable suture strand with excellent knot-holding 
characteristics. Carefully controlled chromic processing maintains 
in situ gut strength during wound healing. Rigid laboratory diges- 
tion tests assure a uniform rate of absorption and compatibility 
with tissue. Also available are DERMALON® Monofilament Nylon 
and SURGILON® Braided Nylon sutures. 


ATRAUMATIC® NEEDLES — new drilled end design permits uniform 
tempering of entire needle for greater strength. The needle holder 
may be placed far back on the needle shaft for greater tissue 
‘bite’. Flat surface opposite cutting edge is carried back on the 
needle shaft, assuring a firm grip in the needle holder. 


All sutures are available in the safer, protective SURGILOPE SP® Sterile Suture Strip Pack—winner of the 
1960 Packaging Institute Award for the most outstanding advance in applied packaging technology. 


| SURGICAL PRODUCTS DIVISION 


AMERICAN CYANAMID COMPANY - 30 ROCKEFELLER PLAZA - W. Y.. N.Y. - SALES OFFICE: DANBURY, CONN. 


q 
A 

a 

a 
= 
: 


acute conjunctivitis before treatment clinical photographs 


truly soluble—for fast relief of inflammation 


0.1% OPHTHALMIC SOLUTION 


DEXAMETHASONE 21-PHOSPHATE—NEOMYCIN SULFATE 


INDICATIONS: Trauma—mechanical, chemical or thermal; inflammation 
of the conjunctiva, cornea, or uveal tract involving the anterior seg- 
ment; allergy; blepharitis. 

CAUTION: Steroid therapy should never be employed in the presence 
of tuberculosis or herpes simplex. 

NeoDECADRON is also available as the ophthalmic ointment (.05%). 
Ointment and solution are available with dexamethasone 21-phos- 
Pi hate alone: DECADRON® Phosphate Ophthalmic Solution and 

ECADRON Phosphate Ophthalmic Ointment. 


# unexcelled steroid activity * in true 
solution for peak effectiveness... 
maximal contact at the site of the 
lesion * superior patient comfort— 
no irritating particles * quick-acting, 
broad antimicrobial 


Additional information is ilable to ici on request. 
NeoDECADRON and DECADRON aretrademarks of Merck &Co. INC, 


m@o MERCK SHARP & DOHME 
Division of Merck & Co., INC., West Point, Pa. 


4 days after treatment 
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The Traveling Man from Mager & Gougelman 


Eddie Kerr has helped physicians fit thousands of patients with 
artificial eyes. Like the other experts from our offices, he pro- 


vides you with technical information and assistance on difficult 
cases. The samples in his case will match many patients, Or, he 
can make eyes that perfectly match with the materials he car- 
ries. One of our experienced men visits most areas regularly — 
another reason to call or write our nearest office for your next 
ocular prosthesis. 


© Eyes custom made—glass or plastic 
¢ Eyes from stock sent on memorandum same 


Complete day order received—glass or plastic 


© Fitted to ail types of motility implants 
implants, X-Ray therapy shields, foreign body 
locators 
Superior Quality—Finest Workmanship 


30 North Michigan Avenue + 120 E. 56th St. 
Chicago 2, Illinois New York 22, New York 


DETROIT * CLEVELAND * KANSAS CITY * MINNEAPOLIS * ST. LOUIS 
HOUSTON (Soper Bros.) * BOSTON * PHILADELPHIA * PITTSBURGH * WASHINGTON 
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THERE ARE DIFFERENCES IN STEROID 
PREPARATIONS FOR THE EYE 


IN THE 
SUSPENSION 


IN THE 
PENETRATION 


IN THE 
VEHICLE 


ISOPTO’ CETAPRED 


Appearance of typical 
ophthalmic steroid prep- 
arations (400 x). 
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Water soluble steroids 
provide surface action 
only. 


Simple aqueous vehicles 
are quickly washed from 
the eye. Contact time is 
1-2 minutes. 


98% of Alcon's predni- 
solone particles measure 
less than 5 uw (400 x). 


< 


Alcon's form of predni- 
solone provides surface 
action p/us corneal pene- 
tration. 


6-8 times longer contact 
is provided by Alcon's 
methylcellulose vehicle 
for improved therapeutic 
response. 


sulfacetamide sodium 
methylcellulose......... os 


Sterile Ophthalmic Suspension—5 cc. Drop-Tainer® packaging. 


ISOPTO® PREDNISOLONE 


0.25% prednisolone, 0.12% phenylephrine 
HCI and 0.5% methylcellulose. Sterile Oph- 
thalmic Suspension—5 cc. Drop-Tainer 


packaging. 


ISOPTO°® MYDRAPRED 


0.25% prednisolone, 1% atropine sul- 
fate and 0.5% methyicellulose. Sterile 
Ophthalmic Suspension—5 cc. Drop- 


Tainer packaging. 


GES ALCON LABORATORIES. INC., Fort Worth, Texas 
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Electro-Keratotome 


CASTROVIEJO 


For the Dissection 
of Corneal Lamellar Grafts 
and 
Buccal Mucous 
Grafts 
for Plastic Repair \ ee Small Enough 
to Observe the Donor Eye 


Procedure is shortened, and minimally traumatized 
grafts of even thickness and as large as permitted 
by the donor's eye are obtained. 


Edge of cutting blade visible through open roller 
guards, enabling surgeon to start and complete 
graft at exact margins. Uses small, disposable, 
double-edged razor blade. 


Shims are provided in thickness of 0.1, 0.2, 0.3, 
0.4 and 0.5 mm., permitting grafts from 0.1 to 
1.5 mm. thick. 


Instrument also useful for... 


cutting buccal mucous grofts for plastic repair in 

cases of symblepharon or extensive scarring of 

the conjunctiva. The mucous membrane can be 

taken from the buccal surface of lip or cheek. 
CLAMPS E-2961 through E-2965 ore Grafts do not need further thinning. 


ter tuiting of beceal mate Stainless Steel Head. Motor AC or DC, 110 V. 


Clamp, Lip, CASTROVIEJO: "'T" shape $19.50 Ref, Am. Journal Opbth., Feb. 1959 
Clamp, Lip, CASTROVIEJO: right .... 17.50 


Clamp, Lip, CASTROVIBJO: left ...... 17.50 
Clamp, Cheek, CASTROVIEJO: smal! 21.50 
Clamp, Lip, CASTROVIEJO: large .... 23.50 


E-2950 Electro-Keratotome, CASTROVIEJO: with one dozen 
blades, footswitch and Norelco motor 


E-2952 Extra Blades for E-2950, per dozen......... 


STORZ INSTRUMENT COMPANY « ¢ ¢ 4570 Audubon Ave., St. Lovis 10, Mo. 
New York Showroom: 157 East 64th St.— at Lexington Ave. 
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A STANDARD IN THE MANAGEMENT OF GLAUCOMA 


DIAMOX is indicated as an immediate emergency measure with miotics to lower intraocular 
pressure.”* ® DIAMOX promptly relieves pain’ and improves medical or surgical prognosis 
by clearing corneal edema.’ » DIAMOX minimizes the danger of surgical complications 
and increases the chance of success by reducing congestion preoperatively and maintain- 
ing low postoperative tension.’? = DIAMOX provided more than 40 per cent decrease in aque- 
ous flow in 83 per cent of 440 eyes with various glaucomatous conditions.’ Other reports** 
also indicate a reduction of one-third to one-half. s DIAMOX was preferred on the basis of 
efficacy, toleration, or dosage levels in a comparison of four carbonic anhydrase inhibitors.’ 
48:33 (Jan.) 1960 « 3. Carbajai, U. M.: Eye, 


Ear, Nose & Throat Monthly 39:60 (Jan.) 1960. 
¢ 4. Chandler, P. A.: A.M.A. Arch. Ophth. 62:1101 


Recommended Average Dosage in Glaucoma: 

One tablet, 250 mg., every four hours. Supplied: 

Scored tablets of 250 mg., bottles of 25 tO 

and 100. Vials of 500 mg. for parenteral lc wer (Dec.) 1959. * 5. Duke-Elder, S.: aa 

use. @ References: 1. Becker, B.: , M. A. J. 82:293 (Feb.) 1960. * 6. Gorrilla, 

In: Symposium on Glaucoma, C. il Ie i¢ ‘I il; | Vv. 


Mosby Company, St. Louis, 1959, 
Pp. 172. 2. Benedict, W. Ha M Times | YWESSLILC Am. J. Ophth, 47:199 (Feb.) 1959. 


LEDERLE LABORATORIES, ERICAN CYANAMID COMPANY, Pearl River, New Yo QD 
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AO Vistamatic 


GIANTSCOPE 


BRIGHTER: Now a higher than ever concentration of light, free 
from chromatic aberrations and shadows, controlled by a rheostat 
conveniently located right on the handle. No need to fumble with 
distant transformer controls. Special 6.5 volt bulb is precentered 
and prefocused... you can change bulbs in seconds. Intense illumi- 
nation makes every examination easier and clearer, even when 
cloudy vitreous or ocular opacities hamper observations. 
COOLER: Air space within double-walled handle limits heat 
transfer... keeps the instrument cooler even after long periods of 
constant use. 
TRUE ONE-HAND OPERATION: Al! control dials are actu- 
ated with thumb or forefinger of hand holding instrument. A full 
selection of apertures, lenses and filters can be individually and 
quickly dialed into place. 
AUTOMATIC LENS DIAL: Gives you an uninterrupted lens flow 
from +23.00D to — 40.00D...in single dioptric steps. You make 
direct reading of lens power in viewing aperture. Dioptric scale 
is illuminated and magnified. 
ELECTRA CASE: Smart-looking and compact...fitted with built-in 
transformer...just plug into any 110 volt outlet. Take your Giant- 
scope with you wherever you go. 

See this revolutionary intense illumination Giantscope 

in your own office. Mail handy coupon today. 


American Optical 
COMPANY 


Dept. G253 


© Please have my AO Sales Representative or Instrument 
Supplier demonstrate AO’s New Vistamatic Giantscope. 

0 Please send complete literature on AO’s New Vistamatic 
Giantscope. 


a 
a 
— at 
— 
| 
INSTRUMENT DIVISION, BUFFALO 15, NEW YORK : 


...two highly effective miotics 


HUMORSOL FLOROPRYL 


Demecarium Bromide Isoflurophate U.S.P. 
* potent, longer-acting than other miotics *long-acting—in glaucoma, one 

*two instillations weekly are often instillation daily is often sufficient; Gin 
sufficient to control glaucoma *because strabismus, one instillation every two 

it is unusually potent, it may be uniquely days to one week) *may be effective 
useful in breaking up peripheral when other agents fail «two topical 
synechiae *aqueous— isotonic with dosage forms— 0.1% ophthalmic 
conjunctival fluid *stable—refrigeration solution in anhydrous peanut oil, 

not required *0.25% ophthalmic in 5-cc. bottle with dropper; 0.025% 
solution, in 5-cc. bottle with dropper ophthalmic ointment, in 3.5 Gm. tubes 
also available: DARANI DE tor oral control of intraocular pressure, 

Dichlorphenamide 50-mg. tablets 


Before prescribing or administering HUMORSOL, FLOROPRYL and DARANIDE, the physician should 
consult the detailed information on use accompanying the package or available on reauest. 


MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., WEST POINT, PA. 


HUMORSOL, FLOROPRYL AND DARANIDE ARE TRADEMARKS OF MERCK & CO., INC. 


— certaln types or 
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contraction of visual field \dvanced contraction of visual field 
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Barnes-Hind WETTING SOLUTION - 


Sterile, non-irritating... 
optimal re-sterilizing' activity. 


Formulated for freedom from ocular 
burning and stinging, Barnes-Hind 
Wetting Solution cleans and wets in 
one action. It is sterile, non-irritating. 
Its prolonged wetting-out action 
lubricates lenses efficiently all day, 
promotes desired floating effect, 
makes longer wearing possible. 
Active ingredient, benzalkonium 
chloride 0.004%. 


SOQUETTE® SOLUTION 
For sterile, antiseptic lens storage. 


Storage in Soquette Solution 
prevents natural oils and ocular 
sebaceous secretions from drying 
onto the-lens surfaces, and prepares 
the lenses for optimal wetting action. 
Blurring and irritation caused by 
drying-out of lenses are eliminated. 
Effectively antiseptic! for greater 
safety. Active ingredients, 
chlorobutanol 0.3% and 
benzalkonium chloride 0.004%. 


DEGEST® 


Soothes, refreshes, and clears ocular tissuies. 


Sterile Degest promptly relieves 
inflammation of ocular epithelial 3 
tissues which may result from 
excessive lens wearing. Ordinarily 
this condition subsides slowly. 
Degest brings about quick subjective 
relief. It contains phenylephrine 
hydrochieride 0.2% in a mildly 
hypertonic vehicle, benzalkonium 
chloride 0.01% and sodium bisulfite 
0.1% as preservatives. 


is 


Cotton-Tipped MINIMS® 


(Sterile Fluorescein Sodium 2%) 
Convenient, safe, sterile...no wastage 


Each Minims unit is a sterile 

disposable applicator designed for 
single-patient use. Supplied in 

containers of 20 individually 
over-wrapped Minims units. 

TECHNIQUE OF APPLICATION: 

Remove the over-wrap and squeeze 

the contents of the unit into the 

sterile cotton tip. Apply to the lower 

lid or bulbar conjunctiva. Discard the unit. 
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EFFECTIVE AIDS 


to successful contact lens 
fitting [wearing 


lcuirron, C.& AND HALL, N.C. ‘'RE-STERILIZING 
ACTIVITY OF CERTAIN CONTACT LENS 


SOLUTIONS,** 
JOURNAL, 3:10, 301-2, 1959 


CONTACTO, THE CONTACT LENS 


Manufactured by BARNES-HIND oputuaumic prooucts, INC., 895 KIFER ROAD, SUNNYVALE, CALIFORNIA. REGENT 6-5462 


dernes hind ‘ a 
4 
Me 
= 
: 
= a 
= 
=" = 
= » 
= 
= 
on 


Vy ~ Ss SY \\ 


GL] 


x, 


Neomycin-Triamcinolone Acetonide 0.1% 


outstanding NEO-ARISTOCORT provides excellent topical therapy combining 

topical the efficacy of Triamcinolone Acetonide...an agent of choice 

efficacy where topical corticosteroid is indicated* ...and Neomycin... 
outstanding topical antibiotic. 


NEO-ARISTOCORT EYE-EAR OINTMENT contains: Triamcinolone 
Acetonide 0.1% and Neomycin Sulfate (0.35% neomycin base) 0.5% 
as the active ingredients; and light liquid petrolatum N.F. 15%, wool 
fat U.S.P. 10%, and white petrolatum U.S.P. q.s. w/v 100% as the 
inactive ingredients. 

Precautions — Contraindicated in herpes simplex. Sensitivity reactions 
to neomycin occasionally occur. 

Tubes of \% oz. 


*Witten, V. H.; Sulzberger, M. B., and Arthur, G. W.: Clin. Pharmacol. & Therap. 1:294 
(May-June) 1960. 


LEDERLE LABORATORIES 
A Division of AMERICAN CYANAMID COMPANY 
Pearl River, New York 
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HMAAG-STREIT 
#900 


SLIT LAMP 


. . . incorporates all 
the new features 
for which the 


ophthalmological 


profession has 
been asking 


NOW TAKING ORDERS FOR 
THIS SUPERB NEW SLIT LAMP 


Delivery Early 1962, oF pracement 


Write for descriptive booklet 


Complete line of eye surgery 
instruments always in stock. 


Parsoms 
LABOR 
518 POWELL STREET - SAN FRANCISCO 2 CALIFORNIA 
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the most 
widely used 


SURFACE ANESTHETIC 


4 in 


/ EYE 
/ EAR 

NOSE & 
THROAT 


practice 


Z HYDROCHLORIDE 


dependable 


0.5% solution, bottles of 42 and 2 oz. (for the eye) 
2% solution, bottles of 1 and 4 oz. (for ear, nose and throat) 
0.5% ointment, tubes of Ye oz. (for the eye) 


LABORATORIES + New York 18, N.Y. 
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for the dry eye 


SCHIRMER TEAR TEST 
to measure lacrimation 


Standardized sterile strips for quick, convenient measure of tear 
production. Boxes of 10 envelopes—each envelope contains 5 pairs of 
indented strips with detailed procedure. 


TEARISOL’ artificial tears 


...soothing lubricant 


A soothing lubricant for relief of the discomfort of dry eye. Especially 
useful to relieve the heat sensation of prolonged contact lens wear, and to 
permit comfortable wearing of lenses in cases of inadequate tear produc- 
tion. Methylcellulose 0.45% preserved with benzalkonium chloride 0.01% 
and disodium ethylenediamine tetracetate 0.01%. In 15 cc. Lacrivial.® 


® 
(1S0:50L) sterile ophthalmic preparations 


CROOKES-BARNES Laboratories, Inc., wayne, New Jersey 
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OCULAR 


Ophthalmic Oli Suspension 1% Ophthalmic Ointment 1% 
Ophthaimic Ointment 1% with Hydrocortisone 1.5% 


Opntnaimic Powder (Sterilized 25 mg., 
with sodium chloride 62.5 mg., 
and sodium borate 25 mg.) 


ACHROMYCIN 


Tetracycline Lederle 


a standard in local antibiotic therapy 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, New York a> 


NOILON 

HAND CLEANER for contact lens 


practitioners and wearers 


A liquid cleanser which contains no soaps, oils, fats, or harmful 
detergents ... eliminates transfer of residual soaps, hair 
lotions, cosmetics, skin oils, nicotine and other foreign sub- 
stances from the fingertips to the surfaces of contact lenses. 
Because Nolon is nonionic, it does not impair the wettability 

of contact lens surfaces, as cationic and anionic deter- 

gents and soaps do. It is also nonabrasive, nonirritating. 
Available from contact lens manufacturers and optical 
wholesalers. Packaged in plastic squeeze-bottles. 


BARNES-HIND 
OPHTHALMIC PRODUCTS 
895 Kifer Road, Sunnyvale, California 


Developed by the most experienced 
manufacturers of aids and adjuncts to 
contact lens fitting and wearing: 
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Service 


; Optical Company is lending its full support to the new OMA-BVI program now 
under way to teach Americans the value of proper eye care—and to bring more people into your 
office more often. 

Already, the advertising messages of this educational effort have reached an estimated 50 
million adults—through network TV, Life Magazine and widespread publicity in hundreds of 
newspapers throughout the country. 

We sincerely believe that the eye care professions will benefit greatly from this dynamic new 


program, and are proud to be identified as one of its sponsors. 


American ©) Optical 


COMPANY 


Since 1833 ... Better Vision for Better Living 
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And 40 million people in the U. S. are 50 or 
over! Most of them wear prescriptions. Why 
not check your records? Many of your own 
patients are 50 or over. You provide them the 
finest Rx possible with Univis Continuous 
Vision® lenses. For professional information 
on fitting, patient demonstration and the com- 
plete line of Continuous Vision lenses, write 
Univis Professional Services Division. 


U N IVviS INC., Vision Park, Fort Lauderdale, Florida 
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4 ophthalmic products 
with distinctive advantages... 


e their wide-spectrum bactericidal activity includes 
ALL clinically isolated strains of Pseudomonas aeruginosa, 
a serious invader noted for the rapidity of its destructive powers. 


e their component antibiotics rarely sensitize. 


OPHTHALMIC SUSPENSION 


Polymyxin B-Neomycin with 1% Hydrocortisone 
Available in bottles of 5 cc. with sterile dropper. 


ANTIBIOTIC OINTMENT 


Polymyxin B-Bacitracin-Neomycin with 1% Hydrocortisone 
Available in % oz. ophthalmic tubes. 


ANTIBIOTIC OPHTHALMIC SOLUTION 


Polymyxin B-Gramicidin-Neomycin 
Available in bottles of 10 cc. with sterile dropper. 


ANTIBIOTIC OINTMENT 


Polymyxin B-Bacitracin-Neomycin 
Available in % oz. ophthalmic tubes. 


Complete information available on request. 
& BURROUGHS WELLCOME & CO. (U. S. A.) INC., Tuckahoe, New York 
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American Beauty...Rx for a Brighter Practice 


Your refracting room, with its instruments and equipment _ perfect framework of reference for your professional skills... 
is the indispensible necessity of your professional life. An it shows you at your best... works hard to create the right impres- 
American Beauty refracting room is all that and more! It is ston on your patients. And creating the right impression is so 
=: the way to a brighter, more profitable practice, the best possi- important to building and sustaining your practice. 

ble investment you can make to insure your future. Turn the page to see how American Beauty by American 
Why? Because an American Beauty Refracting Room is the Optical can become a reality for you. 


Here’s how easy it is to write your own 


Rx for a Giighter Practice with American Beauty 


AO provides low-cost, convenient financing and free custom designed 
office planning . . . services tailored to make it easy for you to have an 
American Beauty Refracting Room and Modern Offices. 


LOW COST FINANCING 


You save money (up to 40% on interest payments) when 
you use AO’s “Pay-as-you Grow” Deferred Payment Plan, 
You pay interest only on the unpaid balance of your con- 
tract ... every payment reduces the amount of interest paid. 
And all you need is 10% down payment. If you have old 


AO teteas 


OFFICE PLANNIN 


PLUS...AO PROTECTS YOUR INVESTMENT 


And after you receive your AO equipment and instruments 
you can count on good, reliable service and continuously 
available replacement parts and accessories. Write your own 
prescription for a brighter practice with an American Beauty 
Refracting Room. Start by sending for these two free color- 
ful brochures. 


equipment to trade, it may have enough value to cover this 
down payment...it’s possible to have an attractive American 
Beauty Refracting Room without touching one penny of 
your capital. Easy monthly payments can be arranged over 
one to five years. 


FREE OFFICE PLANNING 


AO’s trained designers will help you create a new, modern 
office. This service costs you nothing. Your AO Representa- 
tive will measure your office and make a floor plan for our 
Custom Planning Interior Design Department. They'll pre- 
pare a detailed, visual layout complete with actual samples 
of paint colors, wallpaper, flooring, etc. Plans for fitting and 


reception rooms can be furnished also. 


| Dept. 505A 


American & Optical 


COMPANY 


Instrument Division, Buffalo 15, N.Y. 


Since 1833...better vision for better living 


| pens” and “AO Refracting Chairs and Instrument Stands”’. 


Please send new color brochures, “Something Wonderful Hap- | 


Zone_____State. 


IN CANADA write — American Optical Company Canada Ltd., Box 40, Terminal A, Toronto, Ontario 
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‘SUPERIOR CONTACT LENS SOLUTIONS 


safe, sterile, convenient! 


VISTEX ... For increased comfort... 


A soaking solution to keep contact lenses oy 
in the wetted condition necessary for TEAREX ies 
prolonging wearing comfort and in- 


creased visibility. Also helps keep ocular CONCLEAR 
secretions from caking on lenses. Will ~ 
not stain. 115cc and 71,cc sizes. VAZIN 
CONTOSE... 
A mildly antiseptic irrigating solution TEAREX is a specially formulated ar- 
for routine hygienic contact lens fitting tificial tear, to supplement inade- 
and washing away fluorescein dyes. Use- —— quate tear secretion and to relieve 
ful also for irrigating before and after ~ ‘heat’ sensation: 15cc and 7¥acc. 
lens insertion and removal andasasafe —, CONCLEAR isa sterile decongestant- 


eye lotion. 1000cc, 120ce and 30cc. emollient helpful in easing conges- 
‘ tion, particularly in the initial stages 


of contact lens wear: 15cc. VAZIN 


CONTACTISOL ies f , is a mildly astringent form of de- 
A sterile wetting agent which permits congestant-emollient: 15cc. 
proper lens flotation and prolongs 

wearing time. Available in 60cc and 

sizes. 


ALL CONTACTISOL SOLUTIONS ARE SAFE, STERILE . . . AND AVAILABLE WITHOUT PRESCRIPTION 


CONTACTISOL INC. 


Wayne « New Jersey 


+ 
at 
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‘ 


Easy to use 
Compact 
Control flow 
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NEO-FLO 


STERILE 
OPHTHALMIC 
IRRIGATING SOLUTION 


Neo-Flo is a non-irritating irrigating solution 
for use in Ophthalmology. For office irrigating 
procedures after tonometry, gonioscopy, re- 
moval of foreign bodies, use of Fluorescein. 
Neo-Flo is well suited for first aid treatment. 


CONTACT LENSES 


Neo-Flo can be used in hygienic contact lens 
fitting. Neo-Flo may be used to cleanse the eye 
of accumulated mucous and dry secretion be- 
fore inserting the lens. The lens may also be 
washed with Neo-Flo to remove the excess 
cleaning and wetting agent that is used to 
clean the lens. 


CONTAINS: Bone PACKAGE 
‘der Fon Neo-Flo is supplied in a special 120 cc plastic 


ide, Potassium 

GBloriée, Gem bellows type dispenser for easy application. 
cessed otis dummeh. Gentle pressure on the base of bottle will emit 
rig Chloride a flow of solution. Flow can be controlled by 


varying pressure on the bottle. 


PROFESSIONAL PHARMACAL CO., INC. 


For 


PHARMACEUTICAL MANUFACTURERS | 
_ 300 W. JOSEPHINE ST _ SAN ANTONIO, TEXAS 
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to make the most of your talents and techniques... 


Electronic Tonographer-Ophthalmodynamometer 


Now! Electronic Tonometer, Electronic Ophthalmodynamometer,. and 
Synchronized Direct-Writing Recorder, in one compact unit. The only 
such electronic equipment certified to comply with specifications of 
the AAOO. Developed through V. Mueller research. Details on request. 


VMUELLER CO. 


Fine Surgical Instruments and Hospital Equipment Since 1895 


330 S. HONORE STREET, CHICAGO 12, ILLINOIS 
DALLAS * HOUSTON * LOS ANGELES * MIAMI, FLA. * ROCHESTER, MINN, 
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Basi lenses 


widely recognized as 


There are two sound’reasons for the almost uni- 
versal recognition that Ray-Ban Rx lenses fill a 
real prescription need. 

One is the growing trend in leisure time and 
outdoor living; the other is the rising standard of 
living which is hastening patient demand for 
efficiency and comfort. Patients deserve vision 
service commensurate with other personal serv- 
ices in modern living. The Ray-Ban Rx line en- 
ables you to provide such service. 


Ray-Ban G-15 neutral gray lenses are in fast- 
growing favor. A low transmittance glass (only 
19%*), G-15, gives patients remarkable clarity 
and freedom from color distortion. Where higher 
transmittance is indicated, Ray-Ban green, in 
shades 3 (31%*) and 2 (53%*), gives similarly lev- 


See pages 23-26 in your ' 
new catalog, “Bausch & Lomb 
Ophthalmic Lenses.” 
Phone your supplier or 
rorite Bausch & Lomb if you've 
not received your free copy. 


el transmittance over the visible spectrum. With 
either type, patients get the same Orthogon cor- 
rected curves as in white prescriptions—except 
in high corrections where Ray-Ban Uniform 
Density (in green or gray) supplies the answer. 
Wide range of single vision and multifocal 
types; superb glass and surface quality; quick 
availability of large 60mm SV uncuts and semi- 
finished blanks; accelerated factory service— 
Ray-Ban Rx lenses provide the perfect answer 
for complete professional service in sun glare 
protection. The Ray-Ban Rx Demonstrator and a 
new Presentation Case are available now from 
your B&L supplier. 


*at 2.0 mm thick 


@$- 
BAUSCH G LOMB | 
| 
ae 


ma second prescription need 


; 
* 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


PRESCRIPTION OPTICIANS 


ST. LOUIS, MO. saat one. 
Erker Bros. Optical Co. 


908 Olive Street 
518 N. Grand Boulevard 
and 33 N. Central Ave., Clayton, Mo. 


Prescription Opticians Since 1879 


Hal. H. Moor, 315 Mayer Bldg. @ 


Guild Optician 


Oculists’ prescriptions exclusively 


LA Prénce OPTICIANS 


For the Discriminating 
Eye Physician 
Depend on the Services of a ; 
Guild Optician 


IN LYNCHBURG, VA. 
Covington, Ky. | 8th & Scott 
A. G. JEFFERSON 


Ground Floor Allied Aris Bidg. Newport, Ky. Monmouth 
Exclusively Optical PERFECTION, SINCE 1872 


4 West 4th St. 
23 Garfield Pl. 
411 Oak St. 


Dayton, Ohio | 117 S. Lidlow 


Cincinnati, Ohio 


“OPHTHALMIC LITERATURE” 
AN ABSTRACT JOURNAL IN ENGLISH OF THE WORLD’S CURRENT 
LITERATURE ON OPHTHALMIC SUBJECTS 


Indispensable to the busy practitioner for quick reference and timely useful infor- 
mation. 


“Ophthalmic Literature” and Index (8 numbers) Yearly subscription—Four Guineas 
($13.50 U.S.A.). Published by British Medical Association. 


U.S.A. Agent 

MepicaL Market Researcu, INc. 
East Washington Square, 

Philadelphia 5, U.S.A. 
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To help the practitioner achieve 
a high measure of success in 
accurately prescribing trifocals 
tailored to the patient's need, 
Vision-Ease has prepared a 
simple Slide-rule adaptation 
of the “Ranges of Usable 
Clear Vision Chart for Multifocal 
Lenses” as appears in the 
“Guide to Occupational and 
Other Visual Needs” 
is modest; ask your ‘laboratory 
or supply house representative, 


for further details. 


It is a matter of pride that Vision-Ease Multifocals are available to the professions only through estab- 
lished, ethical suppliers; Vision-Ease does not engage in any form of direct distribution and special work 
is performed only on request of a recognized Vision-Ease supplier. 


RANGES OF 
CRITICAL VISION... 


as a basis for 
vocational prescribing 


The ever-increasing need for a broad 
range of critical vision in vocational 
prescribing is underscored daily by the 
creation of jobs that never before ex- 
isted. Rockets, satellites, jet airliners 
and the electronic control panels for 
each are but a sample of new occupa- 
tional duties that demand unusual re- 
quirements for broad ranges of critical 
vision. 

But don’t overlook the fact that ‘voca- 
tional prescribing’ covers more than just 
industry ; the visual needs of the house- 
wife are just as ‘vocational’ as those of 
a pipe-fitter. Range of critical vision 
enters the picture when a single-vision 
lens or a bifocal no longer satisfies the 
visual needs of the wearer. The inter- 
mediate field, so admirably provided by 
a trifocal form, is a logical solution in 
extending the range of critical vision. 
The patient who needs this third field 
(and let’s face it; not every presbyope 
does!) is thus given visual aid where it 
is most needed. And today, Vision-Ease 
trifocals provide the most-prescribed 
combinations of segment sizes, inter- 
mediate widths and intermediate powers, 
consistent with patient-need. Try Vision- 
Ease trifocals on the next presbyope 
who needs that additional visual aid! 


THE VISION-EASE CORP 


St. Cloud, Minnesota 
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Versatile - Beautifully Styled 


New Visionette Lens Cabinet Ensemble 


Here is an illuminated lens cabinet ensemble 
whose compact convenience is designed to ad- 
just to almost any office space. Modular styled 
in grained walnut or light birch finish. 


© Lens cabinet (23” wide x 21%,” high x 15%)” 
deep at bottom) accommodates any size trial lens 
tray; One drawer—204%,” long x 13%” wide x 
34%," deep (inside). Back panel is screw-mounted 
for easy removal. 


Lower part of protective divided lid swings down 
to provide firm, Formica-topped writing surface. 
Upper part retracts into cabinet. 


Decorative square panels, both sides, are designed 
to accommodate H.O.V. All-Purpose Transform- 
ers (D) with telephone off-on switch instrument 
hangers. 


IMumined by 12” fluorescent pencil tube, shielded 
to prevent glare. Automatically turns on and off 
by opening or closing top lid. 


May be wall-mounted, set on matching storage 
cabinet or mounted on attractive legs, with or 
without casters. 


Lens cabinet (A) when used with storage cabinet 
(B) fits down into %4” flange around back and 
sides which provides safe, non-sliding bond be- 
tween two pieces. 


Storage cabinet (B) has sliding doors for easy ac- 
cess—and a removable, adjustable shelf. When 
used as extra cabinet, glass top can be provided. 


Catalog No: 


HV 4707 *Lens Cabinet (A) (23” wide x 21'4" high x 
15,” deep at bottom) with single drawer— 
accommodates any size trial lens tray. Lower 
section of protective lid Formica-topped to 
use as desk $! 


*Storage Cabinet (B) with convenient sliding 
doors, one removable shelf—flanged to act 
as firm base for lens cabinet. 


*Set of 4 legs (C) 24” high—with casters ...$ 18.00 

Glass Top for Storage Cabinet 

Ali-Purpose Transformer (D)—complete with 
twist-lock plugs. Black with brushed 

aluminum face plate $ 

Coil Cord (Specify instrument to be used). .$ 10.00 


* Specify grained walnut or light birch finish. 


See It In Our Instrument Department. Write For Illustrated Literature 


che House of Vision ™. 


135 North Wabash © Chicago, Illinois 
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HV 4709 
HY 4710 
HY 200! 
(c) 
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PUBLISHED 
CLINICAL 
REPORTS 


PROVE THE 
““VALUE OF 


Am. J. Digest. Dis. 22:5, 
1955. 


. M. Times 84:741, 1956. 
Am. J. Ophth. 42:771, 1956. 
. Southwestern Med. 49:120, 


1959. 
*U.S. PATENT PENDING 


COLE CHEMICAL COMPANY 
3721-27 Laclede Ave., St. Louis 8, Mo. 


Gentlemen: 


Please send me professional literature and samples of IODO-NIACIN. 


\ HEREVER iodides are indicated, Iodo-Niacin provides 
superior results because it can be administered in full dosage 
for long terms without any danger of iodism.1 , 


Arteriosclerotic syndromes respond to Iodo-Niacin with defi- 
nite improvement and relief of the majority of symptoms.? 


Retinal or vitreous hemorrhages and vitreous floaters show 
successful results when treated with Iodo-Niacin.? 


Sinusitis, bronchitis and otitis, even severe infected cases, 
are benefited by Iodo-Niacin.4 


Meniere’s disease, otitis media and otitis interna may respond 
to Iodo-Niacin.+ 


Iodo-Niacin tablets contain potassium iodide 135 mg. with 
protective niacinamide hydroiodide 25 mg. Average dose, 2 
tablets three times a day. 


Iodo-Niacin® tablets, slosol coated pink, in bottles of 100. 
Ampuls 5 cc. in boxes of 10. 


hole CHEMICAL COMPANY 
3721-27 Laclede Avenue 
St. Louis 8, Mo. 


Street 
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RIGHT because Gantrisin Ophthalmic Solution promptly and effectively 
controls a broad front of micro-organisms, including such common path- 
ogens as Hemophilus influenzae (Koch-Weeks). There is little likelihood 
of bacterial resistance emerging. GANTRISIN OPHTHALMIC SOLUTION is 
stable, sterile and isotonic, buffered at the pH of tears...no stinging, no 
burning. RIGHT in common external eye disorders, such as “pink eye” 
and nonspecific conjunctivitis, punctate and dendritic keratitis, superficial 
corneal ulcers, blepharitis; a/so in ocular trauma, for prophylaxis follow- 
ing surgery and after removal of foreign bodies. 


Consult literature and dosage information, available on request, before prescribing. 


ROCHE 


Gantrisin Diethanolamine Ophthalmic Solution and Ointment LABORATORIES 
contain 4% Gantrisin®— brand of sulfisoxazole. 


Division of Hoffmann-La Roche Inc. 
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A ‘COMPLETE’ MIOTIC 


The present treatment of chronic simple 
glaucoma is generally conceded to bea 
long-term “holding” operation— 
prevention of disease progression. 
Effective therapy is not just ... 
“immediate control of elevated intra- 
ocular pressure”, but also, assurance that 
control will be routinely maintained 

for a period of many years by the patient. 
To accomplish this aim PILOFRIN 
presents several important advantages— 
to physician and patient. . . 


In FORMULA—Pilocarpine nitrate (in 6 
different strengths) for — uncompli- 
cated pressure control. Phenylephrine HCl 
(0.12%) for prompt and reliable 
decongestion. Methylcellulose (0.5%) for 
lubrication and prolongation of the 
miotic’s action. 

ESTHETICS—The decongestant and 
lubricant help offset the irritation, redness 
and other subjective complaints so common 
with the miotics—promotes continuous 
patient cooperation. 

FLEXIBILITY—Six strengths of pilocarpine 
1%, 3%» 4%, 6% . for 
suitably-tailored control of each patient. 
Available in 15 cc. bottles, 


filofrin: 


Ophthalmic Solution . . . for glaucoma 


ALLERGAN PHARMACEUTICALS & Los Angeles 17, Calif. 


. 
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= BROAD-SPECTRUM 
BACTERICIDAL ACTION 


= ANTI-INFLAMMATORY ACTION 
= RARELY SENSITIZES 


Topical hydrocortisone provides symptomatic 
relief of edema, pain and photophobia, and 
curbs neovascularization, while polymyxin B 
and neomycin eradicate most pathogens invad- 
ing the eye, including Pseudomonas. 


OPHTHALMIC 
SUSPENSION 


Each cc. contains: 

‘Aerosporin’® brand Polymyxin B Sulfate 10,000 Units 
Hydrocortisone (1%) ............... 10 mg. 
Indicated in bacterial, allergic, vernal and phlyctenular 
conjunctivitis; blepharitis; episcleritis; iritis; anterior 
uveitis; interstitial, sclerosing, postoperative or acne 
rosacea keratitis; chemical and thermal burns of the 
cornea. 

Application: Apply 1 or 2 drops in the affected eye 
every 3 or 4 hours, depending upon the severity of the 
condition. In acute conditions, the drops may be used 
at more frequent intervals, if required. 

Caution: Not recommended for herpes corneae (den- 
dritic corneal ulcers) or conditions involving the poste- 
rior segment of the eye. 

Available in bottles of 5 cc. with sterile dropper. 


& BURROUGHS WELLCOME & CO. (U. S. A.) INC., Tuckahoe, New York 
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HANDINESS is a general cha- 
racteristic of the Gambs Slitlamp. 


Working controls have been grou- 
ped around the principal joy-stick 
control in order to permit one- 
handed manipulation with no more 
than flexion of the wrist. The other 
hand of the operator is left free 
to hold open the patients eye or 
move traverse the fixation device. 
This arrangement is particularly 
useful when applying gonioscopy 
or aplanation tonometry. 


More, around the joy-stick, the 
base have been designed with 
great care so that a easy posing 
of the hand and a firm sup- 
porting of the wrist, together 
ensure very accurate move- 
ments. Addition magnification 
is available by movement of a 
lever, with more than momen- 
tary pause in observation. The 
microscope remains in focus 
throughout. 


Concentric mounting of the 
lighting and microscope arms 
also ensures that both essen- 
tials remain in focus. Passing 
of the arms does not involve 
interruption of observation. 


140, RUE MAZENOD 
FRANCE 


Since 1927 specialized experience in the design and 
production of ophthalmic instruments have impres- 
sed upon us the value of such attention to detail. 


SLIT LAMP, complete with table and transf. 
refer. 850 T: $ 875 


Please write for fully descriptive literature of our products 
SLIT LAMP — OPHTHALMOMETER — PERIMETER 
TRANSLATING TABLES ~— ADJUSTABLE STOOLS 
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In managing open-angle glaucoma... 
“Best results obtained by combined 
therapy [Glaucon*] with miotics 
and/or carbonic anhydrase inhibitors”’ 


Glaucon, levo-epinephrine 2% as the hydrochloride, alone has been 

shown’ to lower intraocular pressure to a significant degree in 
_open-angle glaucoma. 

Additive effect of Glaucon when used with other However, newer stud- 

anti-glaucoma drugs. ies conclude: “Our most 

= Glaucon combined with 


ANGLE 


miotics and/or carbonic 
anhydrase inhibitors in 


PREevious 


yey cases difficult to control 
or not controlled at all 

by conventional ther- 
ettoct ot Miotic | Glaucon “In our experi- 
ence most open-angle glaucomas benefit from the combined use of a 
miotic and Glaucon.”* 


As adjunctive therapy Glaucon— 

* permits better control of open-angle glaucoma than can be 
obtained with the miotic alone (often below 20 mg. Hg.) 

* reduces the frequency of miotic instillation 

* minimizes the visual disturbances caused by miotics 

* increases the outflow facility‘ 

Glaucon is a stable, non-irritating ophthalmic solution which has 

high patient acceptance. You will find Glaucon a valuable addition 

to your glaucoma regimens. Glaucon is supplied in sterile 10 ml. 

bottles with sterile dropper assembly. 


. Garner, L. L., et al; Scientific Exhibit 
960 


A.A.0.0., Chicago, Oct. 1 
Garner, L. L.: Johnson, W. W.; Ballintine, WRITE HAUG FOR YOUR COPY OF “GUIDE IN THE 


E. J.; Carroll, M. E.; “Effect of 2% Levo- MEDICAL MANAGEMENT OF OPEN-ANGLE GLAUCOMA" 
Rotary Epinephrine on the Intraocular Pres- 
sures of the Glaucomatous Eye”; A.M.A. 
Arch. Ophth. 62:230; Aug. 1959 
3. Guide to the Medical Management of Open- 
Angle Glaucoma, 1961, L. L. Garner, M.D., 
Dir. Glaucoma Consultation and Referral 
Center, Marquette University School of Qa u 
Medicine. 
4. Personal Communication. DRUG Co. 
*Trademark of Haug Drug Company 


4905 N. 31ST STREET 
MILWAUKEE 9, WIS. 
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now...you can 
really and properly 
correct astigmatism with the 


new, revolutionary Wesley/Jessen 


( Fitting of an astigmatic cornea with a toric base curve contact lens) 


Lacrimal = Lacrimal 
distribution distribution 
with tS with CYCON 
spherical base curve 
base curve E 


The CYCON Contact Lens successfully minimizes these problems: 


corneal staining: The CYCON Contact Lens prevents rocking action across the astig- 
matism, thereby minimizing possible corneal staining. 


rotation: The CYCON Contact Lens minimizes rotation. Less rotation means less 
movement, which usually results in less irritation. 


unequal pre-corneal fluid layer: The CYCON Contact Lens creates a more equal 
lacrimal layer which allows for excellent lid pressure distribution across the cornea. 


flare: With the CYCON Contact Lens, the patient is not looking through the peripheral 


section or edge of the contact lens. This lens tends to prevent the prismatic lacrimal 
layer, thus minimizing flare. 


movement of lens: The CYCON Contact Lens tends to stabilize in position. 


lid irritation: With a CYCON Contact Lens, there is less possibility of lid irrita- 
tion, as the contact lens will fit closer to the cornea. 


The ultimate in contact lens fitting is gradually being approached with the 
fitting of Wesley-Jessen CYCON Contact Lenses. The principles learned 
from Photo-Electronic-Keratoscopy (PEK*) will aid in the fitting of 

CYCON Contact Lenses. Please feel free to communicate with us for 
consultation on your problem cases of Astigmatism. 


THE PLASTIC CONTACT LENS COMPANY 
5 South Wabash Avenue 


Chicago 3, Illinois 


*Trademark 
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new addition to our 


STRAIGHT TOP MULTIFOCAL FAMILY 
with exclusive 


GITSON PROCESS 
ACCURACY... 


Volk CatraConoid Bifocals 


— Cataract Lenses in GLASS 


NO Your Patients Have Clear 
Side Vision to: Park easily...Use the mirror... EA 
[ Read comfortably ... Walk confidently ... Work efficiently 


Post-operative Adaptation to Cataract Lenses 
is Faster with Volk CatraConoid Bifocals 


@ No telltale bull’s-eye circle 
@ Clear, edge-to-edge distance vision 
@ Clear, wide-field, deep-focus reading vision 


Manufactured Exclusively by American Bifocal Co., Inc. 
Under the GITSON PROCESS 


AMERICAN BIFOCAL COMPANY, inc. 


Producers of Straight Top ABC Bifocals and Trifocals 
For Every Purpose 


1440 ST. CLAIR AVENUE e CLEVELAND 14, OHIO 
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BRITISH JOURNAL OF 
OPHTHALMOLOGY 


Published monthly by 
The British Medical Association 


Annual Subscription $20.00 


OPHTHALMIC LITERATURE 


A comprehensive abstract of 


ophthalmology and cognate literature. 


Six issues and index yearly. 
Annual Subscription $13.50 


Combined annual subscription to British Journal of 
Ophthalmology and Ophthalmic Literature $30.00 


Subscriptions to: 


MeEpIcaL MARKET RESEARCH INC. 
East Washington Square, 
Philadelphia 5, U.S.A. 
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a scientific corner 


FOR INFORMAL DISCUSSION OF YOUR OPTICAL PROBLEMS 


che House of Vision ™ 


CHICAGO 


EVANSTON HIGHLAND PARK HINSDALE OAK PARK AURORA 
MUSKEGON + DES MOINES + MASON CITY + SIOUX CITY + AMES + DAVENPORT 
NEWTON MILWAUKEE MINNEAPOLIS 


TOLERANCE LIMITS 


We were recently asked to check a pair of glasses because the ophthalmologist thought 

the horizontal centers were not correct. The prescription was: 

R.E. + 50 + 2.50 x 180 

L.E. + 50 + 2.75 X 175 
The patient's interpupillary measurements were 65 distance and 62 near. We asked the 
doctor if the patient was having any trouble and the answer was a positive yes! 

A check of the horizontal centers showed that instead of 65 mm. apart they were 
69 mm. apart. At first glance this difference would seem to be the culprit and the reason 
for the patient's discomfort. A second glance, however, showed that through the 180th 
meridian the power of each lens was only 4 of a diopter and the error was only .2 in each 
eye, or a total of .4 overall—well within tolerance limits. 

The lenses were checked again—this time for vertical centers—and the cause of the 
trouble was found. The center of the right lens was 1 mm. above the geometric center, 
and the center of the left lens was 1 mm. below the geometric center. This resulted in a 
prism of .625 or almost two thirds of a prism diopter of vertical imbalance. When the 
vertical centers were correctly placed the patient was comfortable. 

We bring you this example because it is an established fact that some tolerance must 
be allowed in grinding small corrections. We have, with the help of some good ophthal- 
mologists, prepared a table of tolerance limits which our shops adhere to meticulously. 
Below is our table of centering tolerances. Should you wish a complete tolerance table, 
write The House of Vision and you will receive one at once. 


TOLERANCE—PER LENS IN MM. 


Lens Power Vertical Meridicn Horizontal Meridian 
3.0 mm. 6.0 mm. 
+or— .37 2.5 mm. 5.0 mm. 
+or— .50 2.0 mm. 4.0 mm. 
+or— 75 1.3 mm. 2.6 mm. 
+ or — 1.09 1.0 mm. 2.0 mm. 
+ or — 1.25 .8 mm. 1.6 mm. 
+ or — 1.50 7 mm. 1.3 mm. 
+ or — 1.75 to + or — 3.00 5 mm. 1.0 mm. 
Above + or — 3.00 5 mm. .5 mm. 


“Uf it’s a lens problem, let's look at it together” 


THE HOUSE OF VISION—MAKERS OF PRESCRIPTION GLASSES FOR THE 
MEDICAL PROFESSION—WILL BE HAPPY TO FILL YOUR PRESCRIPTIONS. 
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MORPHOLOGIC AND HISTOCHEMICAL CHANGES OCCURRING IN CAT 
CORNEAS DURING LONG-TERM GLYCEROL FREEZING* 


F. W. Stocker, M.D., M. Tu. Matron-Van Leuven,* M.D., A. Errine, M.S., 
R. Georciape, M.A., anp N. Georciape, M.D. 
Durham, North Carolina 


In a previous study’ dealing with experi- 
mental perforating corneal grafts, glycerol 
freezing at —45°C was found to be the 
most favorable method of long-term preser- 
vation. The results suggested that besides 
the freezing temperature and the duration of 
the preservation, other factors present dur- 
ing the glycerol treatment, freezing, thaw- 
ing and reconstitution might be important 
for the suitability of donor material for per- 
forating corneal grafts. These factors might 
interfere with the viability of the corneal 
cells and also be responsible for changes in 
the corneal proteins and mucopolysaccha- 
rides. 

The present study investigates morpho- 
logic and histochemical changes occurring in 
corneal tissue during the various stages of 
the process of preservation. 


MATERIALS AND METHODS 


Twenty-four corneas of adult cats were 
examined. The animals were killed by intra- 
peritoneal injection of sodium pentobarbital 
(Nembutal). Immediately after death the 
corneas with a scleral rim of two or three 
mm. were excised. Four corneas, to be used 


* From the Duke University School of Medicine, 
Department of Surgery, Plastic Surgery Research 
Laboratory and Division of Ophthalmology. This 
work was aided by U.S. Public Health Grant 
B-1161. Presented in part at the meeting of the 
Southeastern Section of the Association for Re- 
search in Ophthalmology, December 5, 1959, Au- 
gusta, Georgia. 

+ Fight for Sight Research Fellow of the Na- 
tional Council to Combat Blindness, Inc., New 
York, New York. 
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as controls, were put in 10-percent aqueous 
solution of formalin immediately after ex- 
cision. 

Each of the other corneas was put in a 
screw-capped glass tube containing four cc. 
preservative fluid, that is, 20-percent glycerol 
and 80-percent Hanks’ balanced salt solu- 
tion, in which they soaked for one hour at 
room temperature. After this period of time, 
which is called glycerol treatment, three cor- 
neas were removed from the preservative 
and fixed in formalin. All the other tubes 
were sealed with tape and paraffin. Ten tubes 
were placed in the dry ice box at —79°C for 
periods of 51 to 59 weeks and seven tubes 
were placed in a mechanical refrigerator at 
—45°C for periods of 56 to 61 weeks. 
These temperatures were kept constant 
throughout. 

After removal from the freezers, the tubes 
were put in a water bath at +37°C. One 
cornea of the —79°C group and one of the 
—45°C group were removed from the tube 
after a few seconds, as soon as they became 
separated from the block of frozen preserv- 
ative and before the preservative was thawed 
completely. Thus, they were put into the 
formalin in a partially frozen state and fixed 
while in the process of thawing. 

All the other tubes were kept in the water 
bath until the preservative containing the 
cornea was thawed completely. This required 
from two to four minutes, after which the 
corneas were removed. Seven corneas were 
immediately fixed in formalin. Eight others 
were put in pooled rabbit serum or horse 
serum at +37°C for periods from 20 min- 
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utes to six hours, after which they were 
fixed in formalin. 

In this way histologic specimens were pre- 
pared of fresh control corneas, fresh corneas 
after glycerol treatment, and frozen corneas 
during thawing, after thawing and during 
reconstitution with serum. 

Paraffin sections were made. They were 
stained by the routine hematoxylin-eosin 
stain and by the following techniques for 
histologic demonstration of mucopolysaccha- 
rides: 

a. Periodic-acid-Schiff stain (PAS). This 
method uses periodic acid in combination 
with fuchsin-sulfuronic acid (Schiff’s re- 
agent). 

The periodic acid oxidizes mucopolysac- 
charides and one of the reaction products is 
aldehyde. The aldehyde can be identified by 
converting it to a colored complex with 
Schiff’s solution which gives a bright red 
color when it is combined with aldehyde. 

b. Alcian blue. Alcian blue, a phtalocya- 
nine dye, has the property of demonstrating 
acid mucopolysaccharides at a low pH range. 
Johnson's? modification (1957) of Steed- 
man’s® (1950) alcian blue method was used 
with counterstain of nuclear fast red. This 
procedure reveals the interfibrillar ground 
substance blue-green and the nuclei and cells 
red. 

Alcian blue was used with and without ap- 
plication of hyaluronidase. Dried bovine tes- 
ticular hyaluronidase ( Wydase-Wyeth 1,500 
u.) reconstituted with one cc. isotonic so- 
dium chloride solution was used and applied 
during one hour. 

c. Dialyzed colloidal iron method of Hale.* 
The colloidal iron method is based on the 
ability of acid mucopolysaccharides to bind 
colloidal iron. Treated with potassium ferro- 
cyanide the substance containing iron is 
stained blue (Prussian blue reaction). The 
modification of Rinehart-Abul-Haj* (1951) 
was tried first. It was thought by these au- 
thors to demonstrate acid mucopolysaccha- 
rides more readily than the technique of 
Hale. In our investigation the modification 


of Mowry® (1959) was found to give better 
results and all our slides were stained follow- 
ing this latter technique. The method was 
used with and without application of hyalur- 
onidase in the same way as described for 
alcian blue. 


RESULTS 
FRESH CAT CORNEAS 


1. Fresh control corneas fixed in formalin 
immediately after excision. 

When stained with alcian blue the stroma 
appeared pale pink. Bowman’s membrane, 
ill-defined, appeared in the same color. Des- 
cemet’s membrane was well-defined and 
stained in a darker pink. The most superfi- 
cial layer of the epithelium took a faint blue 
stain. The nuclei of epithelial, endothelial 
and stromal cells were dark pink. Through- 
out the stroma the collagen fibers were sur- 
rounded by a blue line. The blue material 
was distributed very evenly. The colloidal 
iron stain showed the fine blue lining of the 
stromal fibers more distinctively and the 
blue coloring of the superficial epithelial 
layers was more pronounced (figs. 1 and 2). 
When stained with PAS, the stroma was 
diffusely dark pink. 


2. Fresh corneas fixed after glycerol treat- 
ment for one hour. 


When stained with alcian blue the distri- 
bution of the blue material in the stroma was 
very similar to that found in the fresh con- 
trol specimens. The collodial iron stain con- 
firmed this finding. The superficial layers of 
the epithelium showed the same blue color- 
ing as the control specimens. The PAS stain 
did not show any difference from the control 


specimens. 
FROZEN CAT CORNEAS 


1. During the thawing procedure. 


In the —79°C frozen cornea minimal 
edema and minimal cloudiness were observed 
at the moment of the removal from the still 
partially frozen preservative. On histologic 
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section the collagen fibers were surrounded 
by a blue lining, similar to the one found in 
the fresh control corneas. This blue material 
was evenly distributed over the stroma. 
There were a few localized areas where the 
regular pattern of the collagen fibers was 
disrupted and where accumulations of the 
blue material were present. 

The —45°C frozen corneas presented the 
same appearance as the —79°C at this stage 
of the thawing process. Minimal edema and 
slight haziness were found at the moment 
of the removal from the preservative. The 
histologic findings were identical with the 
ones found in the specimen that had been 
frozen at —79°C. 


2. After complete thawing. 


When the completely thawed preservative 
was poured off, the —79°C frozen corneas 
were all opaque and were extremely edema- 
tous. Through the dissecting microscope un- 
der both the epithelial and endothelial sur- 
faces bubbles were seen. 

The hematoxylin-eosin sections showed a 
thickened stroma in which the collagen fibers 
were difficult to distinguish. 

When stained with alcian blue or colloidal 
iron the stroma was pale pink, similar to the 
one in the fresh control corneas. The nuclei 
of the epithelial and endothelial cells did not 
show definite changes. The nuclei of the 
stromal cells were distorted and sometimes 
fragmented. The collagen fibers were less 
distinct, and, where they could clearly be 
identified, were not surrounded by the regu- 
lar fine blue lining observed in the fresh 
cornea. In areas they were completely de- 
pleted of this lining. Large accumulations 
of blue material occurred in the spaces be- 
tween the fibers, particularly near the epi- 
thelial and endothelial surfaces and toward 
both ends of the corneas. Numerous vacuoles 
were observed. They varied from tiny little 
holes to large round or oval cavities having 
a diameter of one-third to one-half of the 
cornea. A few vacuoles contained an amor- 
phous material which was stained blue with 
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alcian blue and colloidal iron (figs. 3, 4, and 
7). 

The corneas frozen at —45°C, examined 
after complete thawing, were much less ede- 
matous than the —79°C ones. They were 
clear or only slightly hazy. Under the dis- 
secting microscope a few bubbles were seen 
in the periphery of the hazy corneas, but 
none in the clear ones. 

In the histologic sections extremely few 
vacuoles were seen. The appearance of the 
collagen fibers was only slightly altered. 
When stained with alcian blue or colloidal 
iron there were some areas in which the blue 
lining of the collagen fibers was quite regu- 
lar and almost comparable with the fresh 
control specimens. In other areas the col- 
lagen fibers showed little or no blue lining. 
Nowhere, however, were there heavy accu- 
mulations of blue material as described in 
the specimens which had been frozen at 
—79°C, Only in a very few vacuoles the 
amorphous blue material was seen. In sum- 
mary, the distribution of the blue material 

yas less regular than in the fresh control 
specimens, but much more regular than in 
the specimens frozen at —79°C (figs. 5 and 


6). 


3. During the reconstitution with serum. 


The —79°C corneas soaked in serum for 
various lengths of time, were no longer ede- 
matous. They showed a general trend to clear 
during the process of reconstitution. A few 
became completely transparent. The above- 
mentioned bubbles disappeared gradually. 
The increase in transparency and the disap- 
pearance of the bubbles began and were 
most pronounced in the center of the cor- 
neas. 

In the histologic specimens the disorgani- 
zation of the blue lining was the same as 
seen in the specimens prepared directly af- 
ter thawing. Numerous vacuoles were still 
visible, particularly toward both ends of the 
specimens. No vacuoles were seen in the 
scleral rim. With a combination of alcian 
blue and PAS the collagen fibers were 
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stained dark pink; the blue lining was no 
longer visible, but most of the vacuoles con- 
tained blue material, usually appearing as a 
network. Feulgen’s stain for chromatin gave 
a negative result for this network. With he- 
matoxylin-eosin it was stained very slightly 
in a light pink. With alcian blue or colloidal 
iron alone it was stained intensively blue 
(fig. 7). 

The —45°C frozen corneas were all com- 
pletely clear at the moment of fixation except 
for one which was hazy. This cornea had 
only been soaking in serum for 30 minutes 
and bubbles were present in its periphery. In 
the other corneas most bubbles had disap- 
peared during the reconstitution period. 

The histologic specimens did not differ 
from the ones prepared after complete thaw- 
ing. 

Histochemical use of hyaluronidase. In an 
attempt to identify the type of mucopolysac- 
charide, represented by the blue stained ma- 
terial, the sections prepared during the vari- 
ous stages of the preservation process were 
treated with hyaluronidase. No difference in 
the appearance of the alcian blue and col- 
loidal iron sections before and after treat- 
ment with the enzyme was found. 


DIscussION 


In a previous paper’ it was pointed out 
that, besides the viability of the donor tissue, 
other factors might be of importance for ob- 
taining transparent perforating grafts. 
Fielding and co-workers’ did electrophoretic 
studies on stored corneas and concluded that 
the failure of cloudy donor material to clear 
after grafting might be more dependent upon 
protein changes than upon cellular viability. 
Several investigators** in studies on the 
transparency of the cornea emphasized the 
importance of the corneal mucopolysaccha- 
rides which surround the collagen fibrils. 
Maurice" suggests that any derangement of 
the lattice structure of the stromal collagen 
fibers, whether it is caused by swelling or 
mechanical stress, will result in loss of trans- 
parency. According to Woodin"® the muco- 


polysaccharides take a prominent part in the 
swelling pressure of the cornea. 

Dolenek and co-workers” think that in 
burns the primary opacity might be due to 
physicochemical changes of the colloidal sys- 
tem of the cornea, in which mucopolysaccha- 
rides are released from their fibrillar struc- 
tures into the interfibrillar spaces, with con- 
sequent interference with the optical system. 

Four methods are commonly used to dem- 
onstrate mucopolysaccharides in formalin- 
fixed, paraffin-embodied tissues: (a) the 
demonstration of metachromasia, (b) the 
periodic-acid-Schiff, (c) the colloidal iron 
stain, and (d) the alcian blue stain. In our 
experiments only the last three staining 
methods were used. 

Most histochemists agree that none of 
these methods is absolutely specific for a 
particular mucopolysaccharide or group of 
mucopolysaccharides. 

Although positive results with each of the 
methods identify chemical configurations 
which are common to many polysaccharides 
and other noncarbohydrate substances'* the 
principles upon which the various techniques 
are based are probably different. Positive re- 
sults obtained with two or more methods in 
sections of the same tissue can be valuable 
for the identification of mucopolysaccharides. 

Mowry has indicated that alcian blue com- 
bined with PAS is a simple method for dem- 
onstration of acid carbohydrates. In our in- 
vestigation the dark pink staining of the 
PAS covered the fine blue lining of the 
stromal fibrils, but in the vacuoles the amor- 
phous material was still blue. 

The fact that we obtained parallel results 
with either alcian blue and colloidal iron 
alone, as well as with the combination of 
alcian blue and PAS, leads us to the follow- 
ing conclusions: (a) The stromal fibers of 
the normal cat cornea are embedded in a 
matrix containing acid mucopolysaccharides. 

(b) During the process of preservation and 
especially during the thawing process this 
matrix substance loses its regular pattern 
and becomes dislocated, particularly in the 
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corneas frozen at —79°C. Its distribution in 
the —45°C specimens is less irregular than in 
the specimens frozen at —79C°.* 

The dislocation of the mucopolysaccharide 
ground-substance is revealed by three facts: 
(a) the disappearance of the regular blue 
lining of the collagen fibrils, (b) the accumu- 
lation in clumps between the fibers and in 
the vacuoles, and (c) the tendency to move to- 
ward the surfaces and the edges of the 
cornea; clumps of blue material were seen 
especially near the endothelium, and in the 
vacuoles at the edges of the cornea. The 
fibers in the center were completely denuded 
in places, whereas the ones in the periphery 
were still surrounded by the blue material. 

The network in the vacuoles most likely is 
composed of mucopolysaccharides. It is not 
chromatin as Feulgen’s stain for desoxy- 
ribonucleic acid failed to stain it. 

The question as to the nature of the mu- 
copolysaccharides involved in the changes 
during the thawing procedure may be an- 
swered tentatively as follows. It has been 
shown that hydrolysis by hyaluronidase is 
positive for chondroitin and chrondroitin 
sulfate’* and negative for keratosulfate.”® 
The mucopolysaccharides that were stained 
by the above-mentioned techniques were not 
affected by the treatment with hyaluronidase 
during one hour. Since keratosulfate, the 
dominant component of the corneal mu- 
copolysaccharide, is not hydrolyzed by hy- 
aluronidase, we can conclude that the mu- 
copolysaccharides we have demonstrated are 
most probably keratosulfate. 

The irregular distribution of the mucopoly- 
saccharides in the preserved corneal tissue 
cannot be related to the reconstitution proc- 
ess, as it is already seen in the specimens 

after complete thawing. 

The fact that the —79°C frozen corneas 
were much more edematous than the —45°C 


*Dr. Sam T. Jones, Department of Ophthal- 
mology, University of Oregon Medical School, 
kindly processed three of our corneas with slightly 
different alcian blue and colloidal iron staining tech- 
niques and obtained results comparable with ours. 
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ones and also showed more intensive changes 
in the distribution of the mucopolysac- 
charides suggests that the dislocation of the 
ground substance may be related in part to 
the swelling of the cornea during the thaw- 
ing process. 

The corneas still in a partially frozen 
state were less edematous than the completely 
thawed ones and the pattern of distribution 
of the mucopolysaccharides approached the 
one present in the control specimens. 

The swelling which occurs during the 
thawing process may be due to the uptake of 
fluid from the preservative. The simultane- 
ously occurring changes in the mucopolysac- 
charides may be due to factors related to 
this fluid uptake, such as dissolution of the 
reacting mucopolysaccharide fraction with 
consequent dislocation of it. In agreement 
with this supposition are Ashton’s findings 
of a decrease in intensity of the alcian blue 
and colloidal iron stain in edematous rabbit 
corneas.*® 

The histologic findings in frozen corneas 
were compared with the changes present in a 
cornea after grafting with frozen donor ma- 
terial. Alcian blue sections were prepared 
from a grafted rabbit cornea 24 weeks after 
the operation. There was a striking parallel- 
ism between the appearance of the graft in 
vivo and the histologic findings. The trans- 
parent part of the graft corresponded with a 
regular pink-blue pattern of the stroma, 
whereas the opaque area showed marked 
disorganization of the blue material (fig. 8). 
These findings are in agreement with 
Maurice’s theory that an intact pattern of 
collagen fibers with undamaged ground sub- 
stance is important for corneal transparency. 

It has been shown that in a graft the mu- 

copolysaccharides are replaced slowly and 
only partially by the host, and that there is 
no replacement of the stromal fibers.’? There- 
fore, efforts should be directed toward ob- 
taining donor material with a pattern of dis- 
tribution of mucopolysaccharides among the 
collagen fibers as closely resembling fresh 
corneal tissue as possible. From our investi- 
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gation it appears that the most critical period 
of the whole process of preservation is the 
thawing of the frozen cornea during which 
the stromal pattern is disorganized by swell- 
ing of the cornea. Further studies will thus 
be necessary to avoid this edema. The freez- 
ing temperature of —45°C might be used to 
greater advantage to achieve this goal as cor- 
neal edema was considerably less and the 
macroscopic and histologic findings closer to 
normal in the corneas frozen at —45°C than 
in the ones frozen at —79°C. 


SUMMARY AND CONCLUSIONS 


Twenty-four cat corneas were examined 
to determine histologic and histochemical 
changes occurring during long-term preser- 
vation by glycerol freezing. Particular atten- 
tion was paid to the changes in the distribu- 
tion of the mucopolysaccharides. 
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PHLYCTENULAR KERATOCONJUNCTIVITIS AT 
POINT BARROW, ALASKA 


Farson, M.D. 
Balboa Heights, Canal Zone 


An association between tuberculosis and 
phlyctenular keratoconjunctivitis has long 
been observed. That the phlyctenule repre- 


sents an allergy to endogenous bacteria is a’ 


widely accepted theory, also that the respon- 
sible bacterium is commonly tuberculosis. 
The pathologic histology of the lesion itself 
has never yielded any clue to the etiologic 


agent but it has been possible to reproduce 
the lesion by instillation of tuberculin into 
the conjunctival sac of tuberculous animals 
or human beings. '? 

Other granulomatous diseases are capable 
of producing phlyctenular keratoconjunctivi- 
tis.’ The major role of tuberculosis in phlyc- 
tenular keratoconjunctivitis etiology contin- 
ues to be disputed. It is the purpose of this 
paper to contribute to the statistics on the 
coincidence of tuberculosis with phlyctenular 
keratoconjunctivitis. 

In Alaska this entity is still prevalent 
among the Indian and Eskimo population. 
The following data were obtained while | 
was the medical officer at the Barrow Hospi- 
tal (U.S. Public Health Service) during 11 
months of 1957 and 1958. The hospital 
serves the natives of the Arctic coast of 
Alaska, most of whom live in the village of 
Barrow which has a semipermanent popu- 
lation of over 1,400 Eskimos. The hospital 
maintains a complete medical file on every 
individual in the village and obtains a chest 
X-ray film on everyone at least annually. 
Thus a special opportunity for statistical 
correlation was afforded. 

For this study the charts of all children 
born in a four-year period expected to yield 
highest incidence of reliable phlyctenular 
keratoconjunctivitis records, were checked. 
There were 164 individuals in this group 
aged 6.5 to 10.5 years. Phlyctenular kerato- 
conjunctivitis, like verneal conjunctivitis, is 
primarily a disease of children. I] made the 
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diagnosis of acute phlyctenular keratocon- 
junctivitis in about 10 persons (some of 
whom had recurrences). One was a girl, 
aged 19 years, but all the other active lesions 
I saw were in children between six and 12 
years of age. A number of adults exhibited 
corneal scars which some of them attributed 
to “tuberculosis eyes” in childhood. 

The diagnosis of phlyctenular keratocon- 
junctivitis in this population is not particu- 
larly tenuous. In the ones I saw there was a 
prominent solitary phlyctenule on the limbus 
with focal conjunctivitis and considerable 
photophobia and malaise. There was no epi- 
demic conjunctivitis in the village during my 
stay and, judging from the records also, 
phlyctenular keratoconjunctivitis is virtually 
the only type of conjunctivitis for which 
these people seek treatment. A diagnosis of 
phlyctenular keratoconjunctivitis was ac- 
cepted if so stated by me (seven cases), or 
by my immediate predecessor who was in 
Jarrow from 1955 to 1957 (eight cases), or 
by another physician present in Barrow in 
1952 (four cases). 

There were a number of patients with re- 
current conjunctivitis treated by nurses when 
no physician was available before 1952 and 
during 1953 and 1954. Of these, seven were 
subsequently noted to have corneal scars by a 
visiting EENT specialist and so were in- 
cluded as established cases of phlyctenular 
keratoconjunctivitis. Thus there was a total 
of 26 children with well-documented phlyc- 
tenular keratoconjunctivitis in a group of 
164. Another 39 individuals had been treated 
with topical steroids for unspecified conjunc- 
tivitis—20 of these had recurrent episodes. 
I believe that most of these were also phlyc- 
tenular keratoconjunctivitis, since other types 
of conjunctivitis are rarely seen in Barrow, 
but they will be designated merely as possi- 
ble cases of phlyctenular keratoconjunctivitis 
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Number of cases 26 
Number tuberculin pos. 25 
Number tuberculin neg. 1 


Percent tuberculin neg. 3.8 


since the diagnosis was not specified by a 


physician. 


CORRELATION WITH TUBERCULIN RESPONSE 


At the time this survey was made in June, 
1958, 130 of the children were tuberculin 
positive. The remaining 34 had had negative 
reactions to intermediate strength tuberculin 
within the previous 12 months. Of the 26 
definite cases of phlyctenular keratoconjunc- 
tivitis all but one were tuberculin positive. 
The single exception was the case of an 
eight-year-old girl who had two undoubted 
episodes of phlyctenular conjunctivitis in 
1957, each diagnosed by a different physician, 
but her tuberculin test was repeatedly com- 
pletely negative in 1957 and 1958 (I re- 
peated it twice using fresh testing material). 
However, she did have BCG inoculation in 
1953 and has a tuberculin-positive sister with 
phlyctenular keratoconjunctivitis. The fact 
that she was tuberculin negative but had had 
BCG is not remarkable since there were 20 
other children in this series who were also 
tuberculin negative but had received BCG in 
1953. It is thought that the BCG skin reac- 
tion diminishes to nothing after several years. 
In the group of 39 children who were treated 
for unspecified conjunctivitis at some time 
by nurses, only one was tuberculin negative. 

From Table 1 it can also be seen that, of 
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TABLE 1 
RELATION TO TUBERCULIN RESPONSE 


Definite PKC Possible PKC 


TABLE 2 
RELATION TO BCG INOCULATION 


No PKC Total 
39 99 164 
38 67 130 
1 32 34 


130 tuberculin-positive individuals, 25 (19 
percent) had phlyctenular keratoconjunc- 
tivitis and, if the less certainly diagnosed 
group of 38 is included, 63 (48 percent) 
were affected. But in the tuberculin-negative 
group totalling 34 individuals only one (three 
percent) or possibly two (six percent) were 
affected. These findings are similar to those 
of Thygeson and Fritz who, in 1949, found 35 
percent of 404 Alaska native boarding school 
children with active phlyctenular keratocon- 
junctivitis or typical corneal scars. Among a 
similar group who were tuberculin tested 100 
percent of 115 phlyctenular keratoconjunc- 
tivitis cases were positive while 6.9 percent 
of 360 children with no phlyctenular kerato- 
conjunctivitis were negative.” In a group of 
346 native children Fritz* found 44 percent 
with evidence of phlyctenular keratoconjunc- 
tivitis. 

In Table 2, BCG does not appear to be in- 
criminated as a cause of phlyctenular kerato- 
conjunctivitis, although 87 of the 164 chil- 
dren were inoculated. The fact that a child 
had BCG does not rule out the possibility 
that primary infection with true tuberculosis 
may have occurred subsequently also. The 
phlyctenular keratoconjunctivitis group does 
not have a higher percentage of BCG inoc- 
ulated individuals. 

In the past it has been typical for Eskimo 


Definite PKC Possible PKC No PKC 
BCG inoculation 9* 18 
No BCG 17 20 40 77 


* Includes 1 tuberculin-negative individual. 
+ Includes 19 tuberculin-negative individuals. 
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TABLE 3 
AVERAGE AGE WHEN TUBERCULIN POSITIVITY WAS DISCOVERED IN CHILDREN WHO 


DID NOT RECEIVE BCG 


Definite PKC 


Possible PKC No PKC 


Number of children 
Average age at conversion (yr.) 


16 17 30 
4.2 $.7 4.5 


children to convert to tuberculin positivity at 
an early age. As shown in Table 3 the aver- 
age age when a positive tuberculin was first 
recorded was a little over four years in these 
children. It can be assumed that conversion 
took place months before it was detected in 
most cases. Out of the entire group of 63 
in Table 3 there were seven individuals who 
converted at an age younger than two years. 

Examining the dates of occurrences and 
recurrences in relation to the probable date 
of tuberculin conversion in a few cases sug- 
gests that phlyctenular keratoconjunctivitis 
has its onset within a few months of the time 
of conversion with recurrences during one to 
four years following. 

None of the entire group of 164 Eskimo 
children showed extensive scarring or in- 
filtrates on chest X-ray examination. All 
were reported negative, primary inactive, or 
primary arrested, except two, and neither of 
these had phlyctenular keratoconjunctivitis. 
The rate of clinical tuberculosis is approxi- 
mately the same in groups with and without 
phlyctenular keratoconjunctivitis, as shown 
in Table 4. 

Effective treatment is available. The in- 
flammation subsides in 24 to 48 hours with 
topical steroid therapy, with insignificant 
scarring at the limbus. Recurrences can be 
treated effectively as they appear. 


SUMMARY 
In the Eskimo village of Barrow all the 


children aged 6.5 to 10.5 years, a group of 
164 individuals, were selected for a statistical 
study of the correlation between phlyctenular 
keratoconjunctivitis and positive tuberculin 
skin reaction, and other factors. Of 130 
tuberculin-positive children, 19 percent had 
an established diagnosis of phlyctenular ker- 
atoconjunctivitis. Including less well-estab- 
lished diagnoses brought the incidence to 48 
percent. Many Eskimo children have had a 
primary infection with tuberculosis at a very 
young age. The average age of tuberculin 
conversion was about four years in this 
group. It would appear that a primary tuber- 
culosis infection, when it occurs in earliest 
childhood, will result in recurrent phlyctenu- 
lar keratoconjunctivitis during the next few 
years in a large percentage of individuals at 
least among the Eskimo race. There were 
negligible pulmonary X-ray pathologic find- 
ings among all these children, and there was 
no greater incidence of recognized clinical 
tuberculosis among those with phlyctenular 
keratoconjunctivitis. 

There were two individuals with phlycten- 
ular keratoconjunctivitis but negative tuber- 
culin reaction (one case was studied very 
closely), so it is evident that there must be a 
small residual group in which tuberculosis 
sensitivity is not to blame or is not demon- 
strable. 


Box O, Gorgas Hospital. 


TABLE 4 


RELATION OF PKC TO CLINICAL TUBERCULOSIS 


Definite PKC 


Possible PKC 


Hospitalized for tuberculosis 
Home chemotherapy only 
Pos. tuberculin, no clinical tuberculosis 


2 2 
6 11 
17 26 
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FURTHER EVALUATION OF AMPHOTERICIN-B THERAPY 


The use of amphotericin B (Fungizone, 
Squibb) as a therapeutic agent, in the man- 
agement of selected cases of chorioretinitis, 
was suggested by us.’ In that report the 
literature was reviewed, nine personal cases 
were analyzed and an outline for selection, 
treatment, and management of suspected 
cases of histoplasmosis chorioretinitis was 
presented. Continuation of such therapy has 
enabled us better to establish criteria for the 
selection of cases to be treated. 

Successful therapy, to date, seems to be 
most likely if the patient and laboratory 
findings presents the following: (1) positive 
histoplasmin skin test ; (2) complement fixa- 
tion titers of 1:8 or greater; (3) “typical” 
ophthalmoscopic picture of chorioretinal 
macular disease. 

Emphasis must again be placed upon the 
‘act that the administration of this drug is 
not without danger. The drug is highly 
nephrotoxic and may, in addition, manifest 
hematopoietic as well as hepatic toxicity. The 
therapeutic regimen was outlined in the pre- 
vious paper and nothing in our continued 
experience would lead us to recommend any 
modifications. 

This report deals with six new cases which 
fulfill the selection criteria already men- 
tioned. 


METHOD OF SELECTION OF PATIENTS 


Patients referred to the University of 


*From the Department of Ophthalmic Surgery 
of the University of Michigan Medical Center. 


IN PRESUMPTIVE HISTOPLASMOSIS CHORIORETINITIS* 


Conrap L. Gites, M.D. AND Harotp F. Faris, M.D. 
Ann Arbor, Michigan 


Michigan Medical Center for evaluation and 
treatment of posterior uveal disease receive 
an extensive work-up in an attempt to im- 
plicate an etiologic agent. This consists of a 
chest microfilm, hematocrit, urine albumin 
and sugar and a serologic test for syphilis 
(Kahn test). 

In addition to a complete ophthalmologic 
examination, skin testing for tuberculosis, 
histoplasmosis, toxoplasmosis, coccidioidomy- 
cosis, blastomycosis and lymphogranuloma 
venereum (Frei test) is done. Blood for 
complement fixation studies of histoplas- 
mosis, coccidiodomycosis and blastomycosis 
as well as for Sabin-Feldman dye titers 
(when indicated ) is obtained. Brucella agglu- 
tination determinations are also made. Otol- 
ogy, urology, gynecology, internal medicine 
and oral surgery consultations are requested 
in selected cases. 

According to Woods? a tentative diag- 
nosis of chorioretinitis due to histoplasmosis 
can be made if (1) no other etiologic agent 
is implicated, (2) pulmonary calcification is 
found, (3) anergy to tuberculin is present 
and (4) a positive immunologic test for 
histoplasmosis is demonstrated. 

These criteria have been modified by us to 
include all those patients with clinically sus- 
picious chorioretinal lesions who exhibit a 
positive immunologic test for histoplasmosis 
with or without allergy to tuberculin and pul- 
monary calcification. 

Admittedly anergy to tuberculin and pul- 
monary calcification would reinforce a pre- 


588 

4 

= 

2 


AMPHOTERICIN-B THERAPY 589 


sumptive diagnosis of histoplasmosis but it 
is difficult to say that the absence of either 
would exclude such a presumption. Concomit- 
ant or old infection of histoplasmosis and 
tuberculosis is not rare.*** and therefore it 
seems reasonable to accept positive skin test- 
ing to both diseases in the absence of activity 
of one condition as a not infrequent recur- 
rence. Pulmonary calcification occurs in both 
histoplasmosis and tuberculosis though it is 
not a constant finding in either disease. 

The six patients analyzed in the report all 
had immunologic evidence of histoplasmosis 
and in three cases (1, 4, 5) rising titers to 
the complement fixation test were obtained. 
All but one (Case 4) showed anergy to 
tuberculin and five of the six (all but Case 
6) demonstrated pulmonary calcification. 


The only other possible etiologic factor 


uncovered in the diagnostic survey was toxo- 
plasmosis, four of the six patients showing 
positive Sabin-Feldman dye titers in varying 
degree. This finding will be discussed later 
in this report. 

In summary, therefore, all patients who 
demonstrated clinically suspicious chorio- 
retinal lesions, associated with positive histo- 
plasmosis complement fixations and _histo- 
plasmin skin hypersensitivity were treated 
with intravenous amphotericin-B. 


CASE HISTORIES 


CASE 1 
B. J. T. (registration number 921734), a 40- 


year-old white man, noted the onset of a blind spot 
in his left eye one week prior to consultation on 
March 16, 1959. No treatment was instituted prior 
to the time of his referral. Vision at that time was 
20/20, O.D., and 20/40—, O.S. External and slit- 
lamp examinations were normal in both eyes. Oph- 
thalmoscopy revealed many areas of old healed 
chorioretinitis in each eye. In the macular area of 
the left eye a mottled, flat, circular lesion, with sur- 
rounding macular edema and segments of interdigi- 
tating areas of increased pigmentation and depig- 
mentation, was seen. Visual fields showed a para- 
central scotoma with extension to the fixation point 
(fig. 1). Diagnoses of healed chorioretinitis, O.U., 
and subacute central chorioretinitis, O.S., were 
made and the usual uveitis work-up was instituted. 

The patient returned on March 18, 1959, at 
which time no change was noted in the appearance 
of the chorioretinal lesion. Histoplasmin was the 
only positive skin test noted at that time. Because of 
impending macular destruction the patient was ad- 
mitted to the University of Michigan Hospital and 
amphotericin-B therapy was begun prior to receipt 
of the complement fixation report. 

One gm. of amphotericin-B was administered 
in 20 equally divided 50 mg. doses over a period of 
24 days. While on the drug, the patient noted chills, 
headache, muscular aching, drowsiness, dizziness 
and nausea. Aside from the blood urea nitrogen 
which rose to 28 mg. percent and two temperature 
elevations of 100°F. no side-effects were noted. After 
four days of therapy, on March 24, 1959, the vision 
rose to 20/30, O.S., and just prior to discharge on 
April 8, 1959, the visual acuity was 20/20—. The 
macular edema subsided. Repeated visions and visual 
fields recorded during the next four months re- 
vealed visual acuities from 20/25+ to 20/20— and 
regression of the scotoma from the fixation point 
(fig. 1). 

Positive findings in the initial uveitis work-up 
included the positive histoplasmin skin test, calci- 
fied hilar nodes and a negative histoplasmosis com- 
plement fixation test. A repeat complement fixation 
study, drawn on April 11, 1959, however, was posi- 
tive in both antigens (1 [yeast phase] and 2 |my- 
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Fig. 1 (Giles and Falls). Case 1, central fields left eye, (a) first visit, (b) after two weeks of ampho- 
tericin-B therapy and (c) four months after discharge. 
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celial phase]) to a 1:64 titer. Another complement 
fixation test on August 21, 1959, the time of the 
last observation of the patient revealed a drop to 
1:8 in each antigen. 

The patient was given sulfadiazine 4.0 gm orally 
in four divided doses at the time of discharge, and 
for two months following completion of the ampho- 
tericin-B therapy. 


Case 2 

N. F. (registration number 939486), a 33-year- 
old white man, presented at the University of Mich- 
igan Medical Center on October 29, 1959, with a 
history of distorted vision in the left eye noted one 
month prior to his visit, at which time his visual 
acuity was 20/15, O.U. Macular edema was seen by 
his ophthalmologist and he was treated with nico- 
tinic acid and vitamins. Two weeks later the vision 
had fallen to 20/80—, O.S., and Medrol (4.0 mg. 
q.i.d.) was started. The macular lesion at that time 
was described as discrete, elevated, two thirds of the 
disc diameter in size, with a collarette of hemor- 
rhages present. The vision on October 27, 1959, 
was recorded as 20/30, O.S. 

At the time of the first University of Michigan 
Hospital evaluation on October 29, 1959, the vision 
was 20/15, O.D. and 20/40—O.S. A small alter- 
nating exotropia was noted at near and far. The 
slitlamp examination was normal. The lesion in the 
left fundus was unchanged from the original de- 
scription. A diagnosis of subacute central chorio- 
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TABLE 1 
HISTORY, PREVIOUS TREATMENT AND PERTINENT DIAGNOSTIC FINDINGS IN CASES REPORTED 


retinitis O.S. was made and because of the charac- 
ter of the lesion tapering off of steroids and insti- 
gation of typhoid-H antigen was advised pending 
the return of laboratory data. 

The complete uveitis work-up revealed a posi- 
tive histoplasmin skin test, histoplasmosis comple- 
ment fixation positive in 1:8 dilution in antigen 1 
and pulmonary calcification. The tuberculin and 
toxoplasmin skin tests were negative. 

The patient returned on November 19, 1959, and 
because of the positive histoplasmosis complement 
fixation and a drop in visual acuity to 20/80, O.S., 
amphotericin-B therapy was started on November 
21, 1959, with 0.85 gm. of amphotericin-B being 
administered over a period of 19 days in 17 equally 
divided doses. The use of phenergan 25 mg. (0) 
and aspirin 640 mg. prior to the infusion obviated 
subjective side-effects. The BUN rose to 35 mg. 
percent on one occasion, necessitating a halt in 
therapy for two days, but all other laboratory values 
remained within normal limits. 

Nine days after the start of therapy, on Novem- 
ber 30, 1959, the vision improved to 20/40. Three 
weeks after completion of infusions the vision was 
20/40+ and all hemorrhages had disappeared from 
the macula. The last follow-up examination, four 
months later, revealed the same acuity. The lesion 
was quiet. 

Sulfadiazine 1.0 gm. (0) q.i.d. was used in this 
case for a period of two months following dis- 
charge. 


Histoplasmosis 


Ag Complement Fixation Sabin- 
Date 


0 Negative Positive Negative 


1 B.J.T. 40M _ Scotoma, left None 3-16-59 
eye, 1 wk. 4-11-59 1 
8-21-59 1: 


0 Negative Positive Negative 


2 N. F. 33M Distortionof Steroids 10-29-59 1: 
vision left eye, THA 
1 mo. 


Positive Negative 


Anti-TBC Positive 


Scotoma, left 
Steroids 1:128 


eye, 7 mo. 


44M _ Scotoma, left None 
eye, 2 mo. 


1:8 Positive Positive Positive 
716 1:8 1:64 if 


5§ C.T. 52M _ Blurring of Steroids 0 1:8 Positive Positive Negative 
vision, right 3-31- 8:3 
eye, 4 mo. 


Scotoma, Steroids d 8 Positive Negative Negative 
left eye 3 yr., 6- 2-59 1:8 0 1:32 
right eye 2 yr., 11-27-59 0 0 


7 

8 1:8 

6-25-59 1 

7-23-59) 
0 

1-21-60 
: 4-28-66) 
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Fig. 2 (Giles and Falls). Case 2, central fields, left eye (a) prior to therapy, (b) after nine days of 
amphotericin-B treatment and (c) after completion of therapy. 


Case 3 
R. G. (registration number 926643), a 38-year- 


old white woman, referred to the University of 
Michigan Medical Center from Guatemala City, 
Guatemela, for evaluation of a suspected melanoma 
in her left eye. The patient, first seen in University 
Hospital on May 19, 1959, had first noted diminished 
acuity in her left eye in September, 1958. A medi- 
cal survey at that time was unrevealing and a pro- 
gram of steroid and antituberculous therapy was 
employed without success and with continued loss 
of vision in that eye. 

The vision on May 19, 1959, was recorded as 
20/20, O.D., and 20/200 O.S. External and slit- 
lamp examinations, as well as ophthalmoscopic ex- 
amination of the right eye, were normal. The left 
eye exhibited an elevated, gray, cystlike macular 
lesion with surrounding edema and a collarette of 
hemorrhage inferiorly. There was a slight vitreous 
haze associated with the defect and a central field 
examination revealed a large central scotoma. 

A diagnosis of subacute central chorioretinitis, 
O.S., was made. 

The positive findings in the initial diagnostic 
work-up included positive histoplasmin and toxo- 
plasmin skin tests and a calcified nodule at the base 


of the left lung. Because of the macular involve- 
ment and the ophthalmoscopic picture of the lesion, 
treatment with intravenous amphotericin-B was 
started prior to receiving the Sabin-Feldman and 
fungal complement fixation reports. 

The patient was admitted to University Hospital 
on May 23, 1959, and received 1.0 gm. of ampho- 
tericin-B in 20 equally divided doses over a period 
of 20 days. No rise in the blood urea nitrogen or 
febrile response was noted. Reported side-effects 
included nausea, headache, dizziness and painful 
arms at the site of infusion. 

Near the completion of therapy the two blood 
reports were received and revealed a positive his- 
toplasmosis complement fixation of 1:8 in antigen 
2 and a Sabin-Feldman dye titer of 1:128. 

Six days after institution of treatment the vision 
improved to 20/60. The final recorded visual acuity 
was 20/60, J7 in the left eye. This was obtained 
two weeks after the last intravenous dose. The cen- 
tral field examination showed a smaller central 
scotoma. The collarette of hemorrhages cleared 
slowly. 


CASE 4 


C. S. (registration number 922507), a 44-year- 
old white man, was first seen in the University of 
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Fig. 3 (Giles and Falls). Case 3, central fields, left eye (a) prior to treatment, (b) at the completion 
of amphotericin-B therapy and (c) three weeks later. 
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Fig. 4 (Giles and Falls). Case 4, central fields, left eye (a) three months prior to amphotericin-B 
therapy, (b) just prior to therapy, (c) at the completion of treatment, (d) two and one-half months 
later, (e) five months later and (f) six months later. Steroids were started at this time and one week 
later the fields were those shown in (g), two weeks later (h) and two months after tapering steroids (i). 


Michigan Medical Center on March 26, 1959. He 
had noted a central scotoma in his left eye two 
months prior to his visit. 

Vision at that time was 20/20, O.D.; 20/25, 
O.S. The external and slitlamp examinations were 
normal. Disseminated healed chorioretinal lesions 
were seen in both eyes and in the left eye an edema- 
tous, scarred perimacular lesion with a collarette of 
hemorrhage inferiorly was present. A small para- 
central scotoma was plotted on the Bjerrum screen 
(fig. 4-a). 

Diagnosis of disseminated, inactive chorioretini- 
tis, O.U., and acute central chorioretinitis, O.S., 
were made. 


Pertinent findings in the complete uveitis survey 
included positive skin tests to old tuberculin histo- 
plasmin and toxoplasmin control. The active toxo- 
plasmin antigen was negative. Calcified nodes and 
pulmonary scarring were noted in the chest X-ray 
films. A Sabin-Feldman dye test was 1 :64 and his- 
toplasmin complement fixation was negative in an- 
tigen 1 and positive 1:8 in antigen 2. 

In spite of the positive old tuberclin and low posi- 
tive Sabin-Feldman dye titer and chiefly because of 
the macular lesion plus the positive complement fix- 
ation studies to histoplasmin, the patient was 
admitted for amphotericin-B therapy on June 25, 
1959. The vision on the day of admission had 
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Fig. 5 (Giles and Falls). Case 5, central fields, right eye (a) prior to amphotericin-B therapy, 


dropped to 20/25—, increased perimacular hemor- 
rhage was seen and the paracentral scotoma had 
enlarged when compared with the previous exami- 
nation (fig. 4-b). 

The patient received 1.0 gm. of amphotericin-B 
intravenously over a period of 21 days in 20 di- 
vided doses. During therapy the blood urea nitrogen 
rose to 25 mg. percent and the BSP retention to 
8.0 percent. The patient noted chills and fever but 
generally tolerated the drug quite well. 

Less hemorrhage was noted in the macula as 
treatment progressed and one week following com- 
pletion of therapy the vision was 20/20— and the 
paracentral scotoma had receded further from the 
fixation point. He was discharged on sulfadiazine 
1.0 gm. (0) q.i.d. to be used for three weeks. 

The patient’s vision vascillated between 20/20— 
and 20/30+ over the next five months. Eventual 
complete resolution of the macular hemorrhages 
occurred. On December 10, 1959, the vision dropped 
to 20/50 and new macular hemorrhages appeared 
(fig. 7). A repeat complement fixation study was 
drawn at that time and the patient was placed on 
sulfa once again. The patient was next seen on 
January 14, 1960, when the vision was still 20/50 
and the lesion was unchanged. The report on the 
blood of December 10, 1959, had been received and 
was negative for histoplasmosis antigens 1 and 2. 
Because of this finding further treatment with am- 
photericin-B was deemed inadvisable and steroids in 
the form of Decadron (6.0 mg. daily for cne week) 
were instituted. The patient was seen one week 
later and a drop in acuity to 20/400 was found and 
a definite increase in macular hemorrhage was ob- 
served. Steroids were continued for another week 
and when, on January 28, 1960, after two weeks of 
corticosteroid therapy, no change was seen in the 
fundus or in acuity (20/400), it was decided to 
taper the Decadron and continue treatment with 
sulfadiazine alone. 

The vision rose to 20/200 on March 24, 1960, and 
was then unchanged on May 19, 1960. The lesion 
was quiescent at the time of the last examination 
and no further treatment was instituted. When seen 
again on October 15, 1960, the visual acuity was 
20/30 and the lesion was inactive. 


(b) at the completion of treatment and (c) three weeks later. 


CASE 

C. T. (registration number 651643), a 52-year- 
old white man, was first seen in the University of 
Michigan Medical Center on March 20, 1959. He 
gave a history of choroioretinitis dating back to 
November, 1954, at which time old, inactive chorio- 
retinal lesions were noted by his ophthalmologist. 
In December, 1958, hemorrhage was noted in the 
area of an old perimacular lesion in the right eye 
and Decadron (6.0 mg. daily) was started with im- 
provement at first followed by a drop in visual 
acuity to 20/100 and increased activity of the dis- 
ease in February, 1959. A positive histoplasmin skin 
test was noted at the time and the histoplasmosis 
complement fixation was positive 1:8 in antigen 2. 
The lesion continued to progress in spite of the use 
of Medrol (32 mg. daily). The patient was re- 
ferred to University of Michigan Medical Center 
for further evaluation. 

Visual acuity was 20/200, O.D., 20/20, O.S., at 
the time of the first visit and ophthalmoscopy re- 
vealed old, healed disseminated chorioretinitis in 
each eye with an acute central chorioretinitis in the 
right eye. The macula in the right eye exhibited a 
large hemorrhage, surrounding edema with pig- 
ment clumping and retinal elevation nasal to the 
hemorrhage. Slitlamp and external examinations 
were normal. 

The patient was referred to the Internal Medi- 
cine Service where the diagnosis of systemic histo- 
plasmosis was entertained. An extensive combined 
ophthalmologic-internal medicine evaluation yielded 
the following pertinent results: positive skin test to 
histoplasmin, toxoplasmin and brucellergin antigens. 
Right hilar calcification compatible with healed his- 
toplasmosis, positive brucella agglutination 1:640 
titer on two separate occasions and a complement 
fixation to histoplasmosis positive 1:32, antigen 1 
and 1:8, antigen 2. In addition to these positive 
findings a negative tuberculin skin test, hematologic 
and urine work-up and unrewarding sputum and 
gastric studies for acid-fast bacillus and _histo- 
plasma capsulatum were obtained. 

Because of the character of the lesion, a rise in 
the histoplasmosis complement fixation, positive 
chest film, negative tuberculin skin test and poor 
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Fig. 6 (Giles and Falls). Case 6, central fields, 
both eyes (a) five months prior to institution of 
treatment, (b) three months prior to amphotericin-B 
therapy, (c) just prior to treatment, (d) after 
receipt of 0.45 gm. of the drug and (e) at the time 
of completion of intravenous medication. 


visual acuity, the patient was admitted to the Uni- 
versity of Michigan Hospital. Fifteen 50 mg. doses 
of intravenous amphotericin-B over a period of 17 
days were administered. The BUN remained below 
30 mg. percent and no evidence of bone marrow or 


other complications were noted. The patient re- 
quested discontinuance of the drug prior to comple- 
tion of the total suggested dose of 1.0 gm. because 
of the unfavorable side-effects of chills, fever, back 
pain, sweating, muscle aching and general malaise. 

No change in the fundus was seen during the 
therapy but the vision rose from the initial 20/200 
to 20/60 at the completion of treatment. The pa- 
tient was given sulfadiazine (1.0 gm. q.i.d. (o)) at 
the time of discharge. 

On May 11, 1959, three weeks after discharge, the 
Sabin-Feldman dye titer of 1:8192 was obtained and 
the patient was started on Daraprim (25 mg. (0) 
b.id.). The vision on May 11th was 20/70+. Next 
seen on May 18th the vision was unchanged and 
when last seen, on June 1, 1959, the vision was 
20/60—. The patient failed to keep his next ap- 
pointment. 

CASE 6 

R.T. (registration number 918400), a 26-year- 
old man, a student, was first seen at the University of 
Michigan Medical Centet on January 30, 1959, with 
the history of distorted vision initially experienced 
while in service in September, 1956. Vision at that 
time was 20/20+, O.D., and 20/30, O.S. An ir- 
regular, slightly raised, grayish, mottled para- 
macular lesion two disc diameters in size was seen 
in the left eye. A collarette of macular hemorrhages 
surrounded the lesion. A diagnosis of acute chorio- 
retinitis, O.S., was made and a complete medical 
work-up performed was unrevealing. No treatment 
was given. 

In January, 1957, a drop in acuity to 20/80, O.S., 
was recorded and a decrease in the number of 
retinal hemorrhages was observed. Again, no treat- 
ment was given. 

In March, 1959, he was seen by another consultant 
who found a similar process beginning in the right 
eye. Meticorten was prescribed and later discon- 
tinued because of a lack of response. 

From March, 1957, until January, 1959, the con- 
dition stabilized and in January the vision was 
recorded as 20/25, O.D., and 20/100, O.S., with no 
change noted in either eye compared to the previous 
examination. The patient then requested consultation 
at the University of Michigan Medical Center. 

Initial examination here on January 30, 1959, 
revealed a vision of 20/30— O.D., and 20/80, O.S. 
The slitlamp and external examinations were nor- 
mal. Ophthalmoscopic examination of the right eye 
showed an elevated, grayish atrophic area in the 
macula with surrounding hemorrhages in various 
stages of resolution. An old, scarred, elevated lesion 
with slight associated macular edema situated be- 
tween the disc and macula (involving the edge of 
the fovea) was seen in the left eye. A diagnosis of 
active central chorioretinitis, O.U., was made. 

Positive results in the uveitis work-up included 
positive histoplasmin and toxoplasmin skin tests, a 
positive Sabin-Feldman dye test in the 1:32 dilu- 
tion and a positive histoplasmosis complement fixa- 
tion 1:8 in antigen 1. A negative chest roentgeno- 
gram was also reported. 

The next examination was performed on March 
20, 1959. Vision was 20/80+ O.D., and 20/60— 
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O.S., with no change noted in the ophthalmoscopic 
picture. 

The patient next returned on May 21, 1959, at 
which time the vision had dropped to 20/80—, O.D., 
and 20/60—, O.S. He was advised to enter the hos- 
pital for amphotericin-B therapy. 

This patient tolerated the intravenous therapy as 
poorly as any individual in the series. From June 
2nd to 6th he received 0.25 gm. and because of a 
rise in the BUN to 47 mg. percent treatment was 
halted, and the patient discharged. He re-entered 
the hospital June 15th and through June 18th re- 
ceived an additional 0.20 gm. of the drug, stoppage 
again being necessitated because of a rise in BUN 
to greater than 30 mg. percent. The vision on June 
12, 1959, had risen to 20/60—, O.D., and 20/40—, 
O.S. 

Over the next five months the patient entered the 
hospital on four occasions and received an additional 
0.45 gm. of amphotericin-B to bring the total 
amount received up to 0.9 gm. Each time a rise in 
the blood urea nitrogen was the cause for cessation 
of treatment. In addition to the rise in BUN the pa- 
tient experienced chills, fever and anorexia while re- 
ceiving the drug. The visual acuity at the completion 
of treatment was 20/100—, O.D., and 20/40, O.S., 
all hemorrhages had resolved and no sign activity 
was present. The complement fixation to histoplas- 
mosis had reverted to negative on November 27, 
1959, and it was decided to stop all attempts at 
further therapy and follow the patient closely. 

On December 22, 1959, the vision was 20/100, 
O.D., and 20/40+, O.S., and on May 23, 1960, the 
vision had risen to 20/60+, O.D., and 20/30, O.S. 


DISCUSSION 


The infusion of any potentially dangerous 
drug should not be lightly undertaken. Care- 
ful supervision necessitating hospitalization 
and serial laboratory determinations are 
necessary during the employment of ampho- 
tericin-B. 

The fact that cultural isolation of histo- 
plasmin organisms from the eye is. still 
forthcoming makes it all the more impera- 
tive that one properly select and carefully 
analyze all cases of chorioretinitis suspected 
of histoplasmosis origin. 

It is striking that examination of the six 
cases in this series revealed visual acuity 
improvement in all but one (Case 4) follow- 


Fig. 7 (Giles and Falls). Case #—Fundus photo- 
graphs, left eye. (a) December 10, 1959, at the 
time of reactivation of central chorioretinal disease. 
(b) February 26, 1960, after two weeks of Deca- 
dron therapy and (c) April 21, 1960, six weeks 
after discontinuing corticosteroid treatment. Note 
the great increase in hemorrhages following the use 
of systemic steroid administration. 
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TABLE 2 
TOTAL AMPHOTERICIN-B THERAPY, PERIODIC VISUAL ACUITIES AND DURATION OF 


Case Amphotericin Visual Acuity Follow-up 
No. Name Therapy Initial After Rx Final Period 
gm. 

1 1.0 OS 20/40 — 20/20 — 20/20 — 5 mo. 

2 N. F. 0.85 OS 20/80 20/40 — 20/40 5 mo. 

3 R. G. 1.0 OS 20/200 20/70 20/60 2 wk. 

a G. S. 1.0 OS 20/25 — 20/20 20/200 11 mo. 

5 Soe 0.75 OD 20/200 20/100 20/60 — 3 mo. 

6 R. 1 0.90 OD 20/80 20/60 — 20/60+ 7 mo. 

OS 20/60 20/40 — 20/30 


ing amphotericin B treatment. Four of these 
five cases (2, 3, 5, 6) had previously re- 
ceived unsuccessful steroid therapy. The 
sixth patient (Case 4) did well for five 
months after completion of the treatment, 
then reactivated his disease and, after institu- 
tion of steroids, the visual acuity further 
degenerated. 

The patients all exhibited positive comple- 
ment fixation titers which we feel is a pre- 
requisite to giving treatment. Three (Cases 
1, 4, 5) out of the six presented with rising 
titers which is further evidenced of histo- 
plasmosis activity. No patient in this series 
showed active pulmonary disease. 

Most authorities** feel that any titer 1:8 
or greater in either antigen is indicative of 
histoplasmosis activity with a rising titer con- 
sidered an even more reliable index. In the 
absence of active systemic or pulmonary his- 
toplasmosis and with known uveal inflamma- 
tory disease we feel that an elevated comple- 
ment fixation titer may well point to an 
ocular focus of infection. 

As previously mentioned a negative tuber- 
culin and a chest compatible with old granu- 
lomatous infection would be helpful in mak- 
ing a diagnosis of ocular histoplasmosis but 
their absence does not exclude this possi- 
bility. 

An analysis of the cases using three of 
the four of Woods’ criteria for making a 
diagnosis of presumptive histoplasmosis cho- 
rioretinitis—positive immunologic tests, an- 
ergy to tuberculin and pulmonary calcifica- 
tion—were fulfilled in Cases 1, 2, 3 and 5. 


All four criteria, including the exclusion of 
other known factors causing uveitis, were 
met only in Cases 1 and 2. 

Cases 3 and 5 both failed to meet the 
criteria calling for exclusion of all known 
uveitis-causing etiologic agents because of 
positive Sabin-Feldman dye titers. 

Case 4 showed a rising titer to histoplas- 
mosis complement fixation and calcification 
in the lung but also demonstrated a positive 
Sabin- Feldman dye titer and a positive tuber- 
culin skin test. 

The last case (Case 6) was found to have 
a negative chest film and tuberculin test, posi- 
tive Sabin-Feldman dye titer and a positive 
histoplasmosis complement fixation, thus ful- 
filling only two of the four of Woods’ cri- 
teria (tuberculin anergy and a positive im- 
munologic test). 

The clinical picture must be added to any 
criteria for selection of patients. The uveal 
manifestations in this group seem to follow 
a distinct pattern with the lesions located in 
or near the macula and exhibiting a round, 
elevated, often cystlike appearance, with a 
greenish-gray hue. When active, a collarette 
of hemorrhage and/or edema surrounds the 
involved area. 

Woods and Wahlen’ first described and 
photographed this uveal picture and sug- 
gested a hypersensitivity reaction to histo- 
plasmosis as its most probable cause. This 
may be true in a number of cases but, if it 
were true in all patients exhibiting this fun- 
dus picture, one would expect good results 
from the use of steroid therapy. Such has 
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not been the case in this series where all pa- 
tients so treated either showed no improve- 
ment (Cases 2, 3 and 6) or further progres- 
sion of their uveal disease (Cases 4, 5). The 
hypothesis of a pure hypersensitivity reac- 
tion would therefore seem untenable in those 
cases presented. It may be that the uveal 
reaction itself is a hypersensitivity reaction 
to a focus of active fungus infection else- 
where in the body or in the eye and in order 
to treat the ocular manifestation it is neces- 
sary to eliminate the focus with specific anti- 
fungal therapy. This presumably is what is 
accomplished with amphotericin-B. The use 
of steroids combined with amphotericin-B 
may eventually evolve as the treatment of 
choice but in order to determine as well as 
possible the place of amphotericin-B in oc- 
ular therapy we have not attempted to com- 
bine treatment to date. 

With the use of amphotericin-B certain 
previously mentioned _ side-effects—chills, 
fever, general malaise—occur. These all 
evoke a stress response and could result in a 
large endogenous steroid production. Pre- 
liminary studies* on two patients indicate, 
however, that the urinary steroid excretion 
is not significantly increased during ampho- 
tericin-B treatment. 

One very disturbing factor in the cases 
presented is the occurrence of positive Sabin- 
Feldman dye titers in four of the six patients. 
Although 25 percent of the normal adult 
population® exhibits positive dye titers, a 
positive test cannot be ignored when it is 
coupled with a chorioretinal inflammatory 
lesion. None of the three patients with titers 
below 1:256 (Cases 3, 4, 6) received anti- 
toxoplasma therapy and all showed signifi- 
cant improvement following the use of 
amphotericin-B. The fourth patient (Case 
5) with a positive Sabin-Feldman dye titer 
(1:8192) received daraprim and sulfa sev- 
eral weeks after completion of ampho- 
tericin-B therapy with no visual improve- 
ment beyond that which occurred following 
his intravenous treatments. 

The presence of a measurable dye titer 
indicates the occurrence of past or present 
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toxoplasmosis infection but does not neces- 
sarily mean that this infection is intraocular. 
Because of this fact and because the clinical 
lesions were unlike those ordinarily ascribed 
to toxoplasmosis we have chosen to disregard 
titers below 1:256 in deciding upon therapy 
in this group of patients. 

In summary, therefore, those patients who 
exhibited the hypothecated histoplasmosis 
fundus lesion, with macular or impending 
macular destruction, and showed serologic 
evidence of histoplasmosis were treated with 
amphotericin-B. Most often this group 
demonstrated calcification in the lungs and 
negative tuberculin skin tests, though neither 
of these factors was a requisite for treat- 
ment. 

The regimen previously outlined’ has not 
been greatly modified, although it is now felt 
that in order to eliminate all possible ex- 
traneous factors in evaluating amphotericin- 
B steroids should be omitted from the pro- 
gram. 


SUMMARY AND CONCLUSIONS 


1. A short-term follow-up on six patients 
treated with amphotericin-B, who exhibited 
an unusual central chorioretinitis and posi- 
tive complement fixation titers to histoplas- 
mosis, is presented. Immediately following 
therapy all of the patients showed improve- 
ment in vision. 

2. Final follow-up examination in five of 
the six patients revealed maintenance of this 
improved vision. The period of follow-up 
varied from two weeks to 11 months. The 
sixth patient did well for six months and 
then reactivated his disease. 

3. Although amphotericin-B is a potenti- 
ally dangerous drug, the encouraging results 
reported herein indicate that its use is war- 
ranted in selected cases of macular chorio- 
retinitis where histoplasmosis is a possible 
etiologic agent. 

4. The criteria for treatment and manage- 
ment of these patients are carefully outlined 
and discussed. 


University Medical Center. 
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EFFECT OF ALPHA CHYMOTRYPSIN ON THE CORNEA* 


M. Rapnot, M.D., anp R. Payor. M.D. 
Budapest, Hungary 


Changes of the cornea in cataract extrac- 
tions carried out with alpha chymotrypsin 
zonulolysis, prompted us to investigate the 
effect of the enzyme on the cornea. Observa- 
tions on clinical cases with late reforma- 
tion or recurring flatness of the chamber and 
presence of corneal opacities in the region of 
the wound inspired experiments in rabbits on 
the effect of the enzyme on the different tis- 
sues of the eye. Our first cases were re- 
ported in 1959 Radnot and Pajor. Appel- 
mans, et al., investigating whether alpha 
chymotrypsin produces dislocation of the 
lens, observed that the enzyme caused opacity 
(bulla on the cornea) at the site of injection 
into the chamber. This observation prompted 
them to investigate the effect of the enzyme 
on the cornea. Our first observations were 
similar to those of Appelmans, et al., who 
suggested DFP as an antidote. 

We have now studied the changes in the 
cornea more thoroughly. A total of 70 ani- 
mal experiments have been carried out, using 
a 1:5,000 dilution of the enzyme (Quimo- 
trase) and alpha chymotrypsin (Lerquin). 

From these experiments, the following 
conclusions may be drawn: 

The 1:5,000 dilution of alpha chymotryp- 


*From the I. Department of Ophthalmology, 
University Medical School. 


sin used in zonulolysis affects neither the 
epithelium nor the endothelium of the cornea. 
In cases of epithelial or endothelial defi- 
ciency, contact of the enzyme with the cor- 
neal substance institutes clearly perceptible 
changes in the corneal fibers; administered 
directly between the corneal lamellae, it 
causes swelling of the substance of the cor- 
nea. Smaller amounts of the enzyme loosen 
the substance and dissolve the fibers. Fig- 
ures 1, 2, and 3 show the different degrees 
of dissolving, that is disappearance of the 
fiber substance. 

Histologic sections were prepared of dif- 


Fig. 1 (Radnoét and Pajor). Slightly damaged 
cornea (Mallory stain). 


« 
SY 
Gal 


EFFECT OF ALPHA CHYMOTRYPSIN ON CORNEA 


ferent parts of the same rabbit cornea. In 
Figure 1, numerous fibers can be seen; in 
Figure 2, the number of well-stained fibers 
is diminished ; and in Figure 3, well-stained 
fibers have disappeared. 

The rabbit cornea between whose lamellae 
the enzyme had been administered is illus- 
trated in Figure 4. The picture shows that 
regression of the initial marked swelling has 
already started. The epithelium protruding 
into the swollen cornea indicates the site 
where there had been mushroomlike bulging 
from the surface. Not only is the substance 
swollen but the number of fibers have also 
diminished. 

Figure 5 shows the circumscribed area 
damaged by the enzyme in which the original 
corneal substance no longer can be identified. 
This also is in a state of regression. The 
epithelium protruding into the substance at 
this site also indicates the limit of the swollen 
cornea. Following injection of the greater 
amounts of enzyme, the cornea dissolves en- 
tirely and the iris prolapses. 


These changes develop within a few hours. 
After 24 hours there is no progression ; actu- 
ally regression sets in. During recovery a 
scarcely perceptible inflammatory reaction 


Fig. 2 (Radnoét and Pajor). Corneal segment 
damaged to a lesser degree (Mallory stain). 


Fig. 3 (Radnot and Pajor). Marked enzymatic 
effect (Mallory stain). 


occurs; however, even in severe cases no 
significant inflammatory symptoms appear. 
In eyes in which prolapse of the iris oc- 


Fig. 4 (Radnoét and Pajor). Enzyme injected be- 
tween the superficial corneal lamellae produces 
swelling of the lamellae, pushing them aside. Bow- 
man’s membrane is well seen. 
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Fig. 5 (Radnét and Pajor). Greater amounts of 
the enzyme dissolve the corneal lamellae. Limit of 
intact corneal segment and that affected by the 
enzyme. 


curred, hemorrhages of the iris and ciliary 
body can be observed ; some days later, there 
were signs of moderate inflammation. Such 
gross changes had not been observed in our 
clinical cases. 

Investigations were carried out on whether 
injecting the enzyme into the chamber affects 
the cornea. Injecting the enzyme into the 
chamber through a lancet wound caused an 
opacity corresponding only to the wound, 
provided it reached between the lips of the 


Fig. 6 (Radnot and Pajor). After injuring the 
posterior surface of the cornea with a spatula, 
alpha chymotrypsin, injected into the chamber, pro- 
duced circumscribed opacity. 


Fig. 7 (Radnét and Pajor). Histologic picture of 
same case as shown in Figure 2. The cornea has 
swollen to three times its original thickness. 


wound. On the other hand, if the endothe- 
lium (Descemet’s membrane) was scraped 
off, circumscribed corneal opacity occurred 
(fig. 6). The cornea showed uniform swell- 
ing at this site (fig. 7). It also lost its 
metachromasia. This phenomenon occurs in 
every case of swelling (Ashton). 

Swelling of the corneal parenchyma due 
to the enzymatic effect was also observed by 
Appelmans, et al., who reported that, follow- 
ing abrasion of the epithelium, drops of 
alpha chymotrypsin produce great “bullae” 
and that DFP administered simultaneously 


Fig. 8 (Radnét and Pajor). Alpha chymotrypsin 
injected into the center of the cornea produces 
colliquation of the lamellae. The markedly swollen 
cornea became a stringy mass, the limit of which 
toward the intact corneal segment is clear-cut. 
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with the enzyme inhibits this effect. These au- 
thors are of the opinion that a protective 
effect is exerted by Descemet’s membrane. 

If greater amounts of the enzyme are in- 
troduced into the cornea, a large stringy 
mass is created at the injected area (fig. 8) 
the borders of which are distinct. 

Until now, alpha chymotrypsin has been 
administered in 180 clinical cases and 70 
rabbit experiments have been carried out. On 
the basis of these observations, it must be 
stated that alpha chymotrypsin has no selec- 
tive effect on the zonule. When the enzyme 
the fibers, 
swelling sets in and the substance of the 
cornea may colliquate. The endothelium pro- 
tects the cornea against this effect. Although 


dissolves corneal considerable 


we believe that enzyme zonulolysis is a sig- 
nificant advance in cataract extraction, we 
must emphasize, however, that the enzyme 
should be washed out carefully and operat- 
ing techniques must avoid injury of other 
tissues by the enzyme. 


SUMMARY 


Alpha chymotrypsin produces marked 
changes in rabbit cornea, indicating that the 
effect of the enzyme is not selective for the 
zonular fibers. Corneal opacity and disorders 
of wound healing may be due to this. Al- 
though the use of alpha chymotrypsin is a 
significant advance in cataract extraction, in- 
jury of other tissues must be avoided. 

Illés utca 15 (VIII). 
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STUDIES ON THE MECHANISM OF THE WATER DRINKING TEST* 


Mires A. Gavin, M.D., Futrasa Aizawa, M.D., anp IrvinGc Baras, M.D. 
New York 


In an effort to evaluate the mechanism of 
the water provocative test, recent studies 
have been carried out assessing the effect of 
blood osmolality reduction on intraocular 
pressure in normal adults.’ Following the 
rapid ingestion of one liter of water, blood 
osmolality is reduced, and a statistically sig- 
nificant increase in intraocular pressure oc- 
curs, though less than 6.0 mm. Hg. Moderate 
variability in outflow facility occurs, while a 
statistically significant increase in ocular vol- 
ume results. 

Several authors have commented on the 
importance of 6.0 to 7.0 mm. Hg being the 
upper limit of normal in interpreting the re- 

* From the Department of Surgery (Ophthalmol- 
ogy) of the New York Hospital-Cornell Medical 
Center. Aided in part by grants from the National 
Society for the Prevention of Blindness and the 
National Council to Combat Blindness. 


sults of a water drinking test.?~* In an aver- 
age-sized adult human, a reduction in blood 
osmolality of the order of eight milliosmoles 
occurs following ingestion of one liter of 
water.’ If, as has been stated, the sequence of 
events leading to an increase in intraocular 
pressure following water ingestion is initi- 
ated by altered blood osmolality, then for a 
given pressure and outflow facility level, an 
increase in intraocular pressure greater than 
6.0 mm. Hg should occur if blood osmolality 
could be reduced further.® 

It is the purpose of this communication to 
evaluate the response of intraocular pressure 
to blood osmolality reduction in the range of 
20 milliosmoles. 


MATERIALS AND METHODS 


The subjects for these studies were trained 


ing 

4 


MILES A. GALIN, FUTABA AIZAWA AND IRVING BARAS 


TABLE 1 


INTRAOCULAR PRESSURE RESPONSE IN DOGS TO A REDUCTION IN 


BLOOD OSMOLALITY OF THE ORDER OF 20 MILLIOSMOLES 


Initial Intraocular Minutes Maximum 
Pressure Milliosmole 
(mm. Hg) 15 30 45 60 Reduction 
AR 18 28 35 40 40 21 


BR 
L 


CR 
L 


18 
18 


20 
22 


22 
19 


27 
28 


21 28 42 
18 


17 


13 


female dogs in the weight range of 25 kg. 
The dogs had free access to water but re- 
ceived no solid food for 12 hours preceding 
the study. This regime virtually eliminated 
regurgitation of the water. Tepid tap water, 
in doses of 30 and 60 cc. per kg., was intro- 
duced by stomach tube after multiple weight 
readings of intraocular pressure were ob- 
tained with a Schigtz tonometer. All ani- 
mals were given 60 cc. per kg. of isosmotic 
saline, as well as the various dosages of 
water. Though it is recognized that the flat 
dog cornea is not suitable for routine Schigtz 
tonometry, the comparative data utilizing the 
same instrument is of value. 

After the water or saline ingestion, the 
dogs were fastened to an animal table. Can- 
nulization of the internal carotid and femoral 
arteries was carried out, as well as catheter- 
ization of the bladder. Blood samples for 
cryoscopic analysis were obtained at 15-min- 
ute intervals, and the samples subsequently 
analyzed with a Fiske osmometer. Intraven- 
ous solutions of hypotonic urea and hypo- 
tonic dextrose were administered to those 
animals receiving 60 cc. per kg. of water per 
os to assure reaching and maintaining a large 
reduction in blood osmolality. 

The prewater figure for blood osmolality 


is the average of a large series of dogs main- 
tained in conditions similar to this study. 


RESULTS 


Table 1 summarizes the results obtained 
in dogs given 60 cc. of water per kg., per os, 
and receiving hypo-osmolar solutions intra- 
venously. It will be noted that blood osmol- 
ality was reduced approximately 20 millios- 
moles, and intraocular pressure increased ap- 
proximately twofold. 

Table 2 summarizes the results obtained 
in dogs given 30 cc. of water per kg., per os. 
These are the same animals included in the 
study above, so that the comparison is obvi- 
ous. It should be noted that an increase in in- 
traocular pressure results, though of small 
magnitude. 

Table 3 lists the results obtained when iso- 
tonic saline, 60 cc. per kg. was administered 
per os. No significant alteration in intra- 
ocular pressure results. 

Figures 1 and 2 compare graphically the 
intraocular pressure response following 
varied volumes of water and isosmotic saline 
in two animals. 


DISCUSSION 


Recent studies have clearly shown that the 
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TABLE 2 
INTRAOCULAR PRESSURE RESPONSE IN DOGS TO 30 CC. OF WATER PER KG. PER OS 


Initial Intraocular 


Minutes Maximum 


Milliosmole 


Pressure 
(mm. Hg) 15 30 


45 60 Reduction 


AR 25 27 
L 24 26 


BR 28 25 
L 26 25 


CR 24 26 
L 23 24 26 


DR 25 29 28 
L. 25 28 28 


21 24 
17 21 22 


26 24 25 
L 2 24 25 


23 
23 


19 
16 


24 


16 


25 
24 


25 
25 


22 5 
21 


25 
20 


24 20 
24 20 


25 22 3 
25 20 


24 22 
21 22 


24 22 
24 23 


normal eye responds with changes in intra- 
ocular pressure to alterations in blood osmol- 
ality of an acute nature.” The response in 
the glaucomatous eye is even more dramatic, 
as would be deduced from study of a Frieden- 
wald nomogram. Though a variety of ex- 
planations have been offered for the elevation 
in intraocular pressure following water inges- 
tion, it appears that a reduction in blood os- 
molality is at least the initiating mechanism. 
The transfer of water alone, induced by the 
osmolality change, is probably sufficient to ex- 


TABLE 3 
INTRAOCULAR PRESSURE RESPONSE IN DOGS TO 60 CC. OF ISOSMOTIC SALINE PER KG. PER OS 


plain the intraocular pressure alterations, 
though this has not been proved. 

The tendency toward a linear relationship 
between reduced blood osmolality and in- 
creased intraocular pressure is well demon- 
strated by this study. Saline, which causes 
little change in blood osmolality, caused little 
change in intraocular pressure. Large doses 
of water altered blood osmolality and intra- 
ocular pressure significantly more than small 
doses. A similar study has been carried out 
in the human, and though the results tend to 


Initial Intraocular 


Minutes 


Pressure 
(mm. Hg) 15 


30 45 60 


18 
18 


18 
20 


19 
17 


20 
21 


21 
23 


19 
21 


20 
24 


28 
29 


23 
23 


17 
17 


16 
15 


19 
20 


19 
21 


25 
27 


24 
23 


18 
18 


18 
16 


20 
19 


17 
22 


26 
28 


22 
23 
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DOG “B" 
30cc./kg. 


DOG "A" H,0 
30cc./kg. 


30 40 50 60min. 
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Fig. la (Galin, Aizawa and Baras). Intraocular 0) 10 20 1 30 ' 40 M sO E 
pressure response following 30 cc. water per kg. 


per os in dogs. @-—-@RE O—OLE 


Fig. 2a (Galin, Aizawa and Baras). Intraocular 
pressure response following 30 cc. water per kg. 
per os in dogs. 


60 70min. 
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be similar, the inability to administer large 
doses of water militates against a specific 
conclusion.” 

The findings of this study help explain the 
variability of the water provocative test in 
humans. Water absorption from the stomach 
is a variable and complex process. Though 
the range of reduction in blood osmolality 
is relatively constant, a moderate variability 
in the absolute value occurs. Since only a 
small change in blood osmolality is necessary 
to induce water transfer sufficient to increase 
intraocular pressure in the glaucomatous eye, 


the incidence of a positive test in this popula- 
tion is quite high. In the normal population, 
and particularly in that group where the in- 
traocular pressure level is suspicious of glau- 
coma, a false-positive response is obtainable 
if an unusually large reduction in blood os- 
molality occurs. Conversely, a rather small 
reduction in tonicity may lead to a negative 
test. The use of 6.0 mm. Hg as a clinical level 
would have far more validity if one could 
measure osmole changes concomitantly. 


525 East 68th Street (21). 
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PSEUDOTUMOR CEREBRI SYNDROME* 


FOLLOWING UNILATERAL RADICAL NECK DISSECTION 


WittiAM G. Marr, M.D., AND Ropert G. CHAMBERS, M.D. 
Baltimore, Maryland 


It is not generally known that following 
unilateral radical neck dissection there may 
develop a symptom-complex suggesting pseu- 
dotumor cerebri. It is the purpose of this 
paper to report two such cases. 

The so-called “radical neck dissection” has 
become standardized as to technique, indica- 
tions for operation and possible complica- 
tions. The operation as described by Crile’ 
almost 40 years ago has been refined only 
slightly to include en bloc resection of the 


primary tumor, as well as the lymphatic tis- 
sues of the neck. The operation is designed 
to remove all possible lymphatic tissue en- 
cased between recognized fascial planes, the 


*From the Wilmer Ophthalmological Institute 
of The Johns Hopkins University and Hospital. 


superficial and deep cervical fascia. The 
boundaries of the dissection are rigidly fixed 
and, unless encroached upon by malignant 
disease, adhered to. 

The superior border of the excision is the 
horizontal ramus of the mandible, that por- 
tion of the parotid gland inferior to the main 
trunk of the facial nerve, the roof of the 
jugular fossa and the mastoid bone. The 
posterior border is the trapezius muscle and 
the inferior boundary is the clavicle. An- 
teriorly, the dissection includes the submental 
space and follows the midline of the neck to 
the sternum. The anterior excision may or 
may not include resection of the strap mus- 
cles and thyroid lobe, depending upon the 
extent of the disease. Deep margins of the 
dissection extend to the scalene, erector 


; 
; 
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spinae and levator scapulae muscles and 
superiorly to the mylohyoid muscles. 

The block of tissue so removed includes 
the major lymphatic tissues of the neck, in- 
ternal and external jugular veins, spinal ac- 
cessory and cervical sensory nerves, carotid 
sheath, the submaxillary salivary gland and 
a portion of the parotid. Excised also are 
the sternocleidomastoid and omohyoid mus- 
cles and, at times, the digastric and stylo- 
hyoid muscles. The dissection proceeds in an 
orderly manner from the periphery and usu- 
ally commences in the region of the clavicle. 

Care is taken to preserve vital structures 
if they are not involved with tumor. Every 
attempt is made to protect the pleura, vagus, 
phrenic, hypoglossal and lingual nerves, the 
common and internal carotid arteries, and the 
brachial plexus. 

The possible complications of neck dis- 
section are legion, some serious and others 
relatively mild. Those usually mentioned are: 
cosmetic appearance, facial paralysis, injury 
to the brachial plexus and other vital nerves, 
muscular disability, air embolism, pneumo- 
thorax, leakage of chyle, injury to major ar- 
teries, postoperative infection and salivary 
fistula. The extent of the disease will at times 
dictate the subsequent appearance of some of 
these complications. 

Vascular complications attributed to neck 
dissection are principally arterial injury and 
hemorrhage. Interruption of major venous 
drainage has long been considered innocuous 
other than for the rare occurrence of air 
embolism. Most head and neck surgeons seem 
confident that venous structures of the neck 
can be ligated unilaterally or bilaterally with 
impunity. However, reports are present in 
the literature of complications following bilat- 
eral and rarely unilateral resection of the in- 
ternal jugular vein. 

Sugarbaker and Wiley? described five pa- 
tients who had a unilateral radical neck dis- 
section followed at a later date by a dissec- 
tion on the opposite side. All five developed 
congestion of the face or chemosis of the con- 
junctiva immediately after the second in- 
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ternal jugular vein was ligated and con- 
comitantly there was marked elevation of 
the spinal fluid pressure. The optic fundi 
of two of the patients were examined and 
engorgement of the retinal veins was found. 
In these five patients the facial congestion 
lasted from one day to three weeks. These 
authors also presented another patient whose 
face became darkly cyanotic and swollen fol- 
lowing ligation of the left internal jugular 
vein only and the spinal fluid pressure went 
up to 750 mm. H,O. The vital signs and 
spinal fluid pressure returned to normal after 
150 cc. of spinal fluid were removed. On the 
seventh postoperative day the patient died 
of aspiration pneumonia and an autopsy 
showed no abnormalities in the venous-sinus 
system of the skull but the opposite side of 
the neck was not dissected out to determine 
whether any occlusion of the right internal 
jugular was present. 

Anlyan, Browning, Black, Clifton and 
Janzen,* described a patient who had a left 
radical neck dissection. When the left in- 
ternal jugular vein was cut, the breathing be- 
came labored and the face purple. Six hours 
later a right hemiplegia developed and per- 
sisted until his death two months later. At 
autopsy the left parietal and occipital regions 
of the brain were softened and necrotic, al- 
though the arteries supplying these regions 
were patent. On dissecting the dural sinsuses, 
the right transverse sinus was found to have 
only a pinpoint lumen. They concluded that 
the predominant venous drainage was to the 
left and, therefore, after the left jugular 
vein was resected, the patient suffered a sud- 
den block of venous outflow from his brain. 

Jones,* in 1951, published a paper on in- 
creased intracranial pressure following radi- 
cal neck surgery. He measured the spinal 
fluid pressure in 11 patients who underwent 
radical neck dissection, preoperative and 
postoperatively from two hours to 12 days 
after operation. All patients had a spinal 
fluid pressure well within normal limits 
prior to neck surgery and all had definitely 
elevated pressures two hours postoperatively. 
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The ophthalmoscopic findings consisted of 
retinal venous engorgement and blurring of 
the disc edges but no overt papilledema was 
observed in any instance. After 12 days, two 
patients were dead, two again had a normal 
spinal fluid pressure, and seven patients still 
had an elevated pressure. 

The cases described thus far were more 
acute in their onset than the three cases we 
are reporting. 


CASE REPORTS 
CASE 1 


After unilateral radical neck dissection patient 
had brief “black-out” spells, developed bilateral 
papilledema with flame-shaped hemorrhages and 
increased cerebrospinal fluid pressure. Metastasis 
was suspected. Within five months all evidences of 
increased intracranial pressure had disappeared. 

G. F., a 44-year-old white man, in May, 1958, 
had a right radical neck dissection for a squamous- 
cell carcinoma of the right side of the tongue. His 
immediate postoperative course was entirely un- 
eventful and he was discharged eight days after 
operation. About three weeks after his discharge 
he occasionally noticed an unsteady feeling while 
walking. He had two “black-outs” which lasted 
only a few seconds. He was not troubled by head- 
aches either immediately after operation or later. 
Two months after operation he visited an ophthal- 
mologist because his vision seemed distorted. The 
examiner found blurring of the right disc nasally 
with some flame-shaped hemorrhages nasally and 
two diopters of papilledema on the left with sur- 
rounding flame-shaped hemorrhages. The peripheral 
field in each eye was normal to a one-degree white 
test object. 

Because of the possibility of an intracranial 
metastasis or of an unrelated intracranial lesion, 
the patient was readmitted to The Johns Hopkins 
Hospital on August 21, 1958. Except for scars 
from the operation and bilateral papilledema, the 
general physical examination was normal. The blood 
pressure was 130/90 mm. Hg. On lumbar puncture 
the cerebrospinal fluid pressure was 290 mm. H.,O. 
On right jugular compression the pressure was 290 
mm. H:O while on left jugular compression the 
pressure was 360 mm. H:0O and on bilateral jugular 
compression the pressure was 360 mm. H:O with 
a prompt fall on release. There were no cells in the 
cerebrospinal fluid and the protein content was 
within normal limits. A right cerebral arteriogram 
showed no abnormalities. X-ray films of the skull 
showed evidence of a large right transverse sinus 
and no transverse sinus could be seen on the left. 
A scanogram was negative. Ventriculography was 
not performed. The patient was discharged on 
August 28th. 

His eyes were examined again in November, 1958. 
He had not had difficulty with his vision for about 


three months. On ophthalmoscopy all of the flame- 
shaped hemorrhages had disappeared. The right 
disc was still blurred nasally and the left disc was 
elevated one diopter. He was last seen in September, 
1959, at which time both discs were normal. 


CAsE 2 

After unilateral radical dissection of neck for 
carcinoma of thyroid, this patient suffered black- 
outs and developed diplopia. She also exhibited bi- 
lateral papilledema and retinal hemorrhages. After 
11 weeks, the diplopia disappeared. The papilledema 
had entirely disappeared after six months. 

P. P., a 26-year-old white woman, had a right 
radical neck dissection in August, 1958, for car- 
cinoma of the thyroid. Her blood pressure on ad- 
mission was 110/70 mm. Hg. 

For two weeks after operation she had some 
brief blackouts when she sat up quickly and for 
about a month her head would hurt when she would 
lie down; this was relieved by getting up. Ten days 
postoperatively she developed diplopia due to a 
paresis of the right external rectus muscle. Five 
weeks after operation she had 20/30 vision in each 
eye with a slight myopic correction and each eye 
showed three diopters of papilledema with a few 
surrounding flame-shaped hemorrhages. Visual fields 
were normal except for slight generalized constric- 
tion and marked enlargement of the blindspot. 

The diplopia gradually improved and after 11 
weeks she no longer had to wear an occluder over 
one eye. The papilledema did not increase but, after 
a month, hard exudates appeared in a radial pattern 
between the disc and macula in each eye. After 
three months the vision was at 20/40 corrected and 
the papilledema and exudates were unchanged but 
the flame-shaped hemorrhages had absorbed. The 
papilledema began to subside four months after it 
was first noticed and it had disappeared entirely 
two months later. 

She was last seen in September, 1959, when she 
was in good health and at which time the best cor- 
rected vision was: R. E., 20/40; L. E., 20/30. The 
hard exudates had disappeared but in each eye the 
macula appeared slightly atrophic. This was thought 
to be secondary to the prolonged retinal edema as- 
sociated with the papilledema. The peripheral fields 
were normal and there was some enlargement of 
the blindspot in each eye. An X-ray film of the 
occipital region showed the transverse sinus on the 
right side to be well outlined and of good size 
while no transverse sinus could be outlined on the 
left. 


Case 3 

K. S., a 48-year-old white man, in April, 1960, had 
a right radical neck dissection. His postoperative 
course was uneventful for approximately one month; 
then he began to notice double vision in the evening 
when he was tired. Examination six weeks after 
operation showed bilateral papilledema and a paresis 
of the right superior oblique muscle. The diplopia 
disappeared one month after it commenced and both 
discs had returned to normal five months after the 
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papilledema was discovered. X-ray films of the 
skull showed the right lateral sinus to be well de- 
fined, while the left was either absent or rudi- 
mentary. His eyes were normal when he was last 
examined almost one year after his neck operation. 


DIscUSSION 


The symptomatology of the two patients 
whose case studies have been given resembles 
that of pseudotumor cerebri in which con- 
dition there is increased intracranial pressure 
without an intracranial neoplasm. Wagener® 
said the typical cerebral pseudotumor syn- 
drome was characterized by bilateral papil- 
ledema, a normal or smaller than normal ven- 
tricular system and a cerebrospinal fluid 
normal except for increase in pressure. 

Patients in whom pseudotumor cerebri de- 
velops often are under 30 years of age® and 
appear in good health, with a clear mental 
state. Headache is the most common present- 
ing complaint and Smith’ found this symp- 
tom in 64 percent of his series. Nausea and 
vomiting are not uncommon. Paralysis of 
one or both abducens nerves may occur. The 
amount of papilledema varies and up to 11 
diopters of papilledema has been reported.* 
Visual acuity may be affected if the papill- 
edema is severe or is of long duration. 

Constriction of the peripheral fields and 
enlargement of the blindspots may occur. 
After recovery visual acuity may return to 
normal or may be permanently reduced from 
secondary optic atrophy or macular changes 
secondary to prolonged macular edema. Re- 
covery from pseudotumor cerebri often oc- 
curs spontaneously. 

Therapy varies widely. In The Johns Hop- 
kins Hospital it has been either no treatment, 
believing that recovery would ultimately oc- 
cur, or subtemporal decompression when the 
severity of the papilledema threatens vision. 
Elsewhere repeated spinal fluid drainage has 
been advocated. Restriction of fluids, reduc- 
tion of salt intake and the administration of 
Diamox or one of the newer carbonic anhy- 
drase inhibitors have also been suggested. 

The etiology of pseudotumor cerebri is in 
many cases obscure and the subject further 
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confounded by the many different names 
given to the syndrome. Quincke® may have 
been the first to describe some such cases 
under the eponym, serous meningitis. 
Nonne”® was the originator of the term, pseu- 
dotumor cerebri, in 1904, and, interestingly 
enough, among the cases he reported was one 
in which the cause of the increased intra- 
cranial pressure was found to be a throm- 
bosis of the left transverse sinus in a patient 
who two years previously had had a left 
otitis media. Symonds" reported similar 
cases as otitic hydrocephalus and McAlpine” 
preferred the term, toxic hydrocephalus. 
Dandy" referred to the syndrome as intra- 
cranial pressure without brain tumor. 

In 1931, Symonds™ used the term, otitic 
hydrocephalus, to describe cases which usu- 
ally occur in children who have had a recent 
aural infection, develop a squint, usually due 
to a sixth nerve paralysis, and complain of 
headache. On funduscopic examination papil- 
ledema is found and a lumbar puncture in 
the fully developed state shows the cerebro- 
spinal fluid to be under increased pressure 
but clear and containing no excess of cells 
or protein. Symonds at first thought the 
affection was the result of an excessive se- 
cretion from the choroid plexus or defective 
absorption through the arachnoid villi. In a 
later article,"* he agreed that, since the ven- 
tricles were normal or smaller than normal, 
otitic hydrocephalus was a misnomer. After 
discussing confirmatory evidence, he con- 
cluded that dural sinus thrombosis might be 
responsible for the symptom-complex. He 
studied several post-mortem cases and found 
that thrombosis of one lateral sinus alone 
could produce otitic hydrocephalus, but he 
was uncertain whether there might have 
been a contributory anatomic factor, such as 
a smaller opposite lateral sinus. In three other 
autopsies he found obstruction to the venous 
outflow from the level of the torcular. 
Symonds has pointed out that thrombosis of 
the inferior petrosal sinus probably explains 
many cases of sixth nerve paralysis. 
McAlpine’? described cases similar to those 
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reported by Symonds but they followed a 
nasopharyngeal infection as well as otitis 
media and he felt, therefore, that the adjec- 
tive otitic was better replaced by the word 
“toxic” which carried a less specific impli- 
cation as to the causative factor. 

Dandy™ reported 22 cases of what is here 
termed pseudotumor cerebri under the title 
“Intracranial pressure without brain tumor.” 
All the patients he put into this category had 
elevated intracranial pressure, papilledema, 
normal or smaller than normal ventricles, and 
sixth nerve palsies were frequently present. 
In 1954, Zuidema and Cohen™ published a 
follow-up report on 12 of Dandy’s cases. Ten 
individuals were living and well while two 
had died of causes not related to increased 
intracranial pressure. 

Ersner and Myers," in 1936, published a 
paper suggesting that the etiology of otitic 
hydrocephalus might be connected with ob- 
literation of a lateral sinus. They briefly de- 
scribed two cases in which signs of increased 
intracranial pressure developed following 
obliteration of the right lateral sinus. The 
symptoms were ameliorated by the use of 
magnesium sulfate, glucose intravenously 
and lumbar puncture. They also presented 
three other cases in detail; X-ray films re- 
vealed one large lateral sinus with the op- 
posite sinus much smaller in two of the cases. 
In the third case the X-ray film of the lateral 
sinuses was not mentioned. The three pa- 
tients recovered following spinal drainage 
and removal of the irritative focus in the 
mastoid. 

Woodhall** described the embryology and 
anatomic variations of the lateral sinuses 
and contiguous structures and reported the 
clinical symptomatology of thrombosis of one 
or more of the venous channels. One of the 
patients was a 46-year-old man with the his- 
tory of right otitis media and mastoiditis 
three months previously. On admission the 
only neurologic finding was papilledema. Be- 
cause of increased intracranial pressure a 
right subtemporal decompression was per- 
formed. This was followed by pneumococcus 
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meningitis and death occurred within a week. 
An autopsy showed the superior longitudinal 
sinus and the right lateral sinus into which 
it emptied to contain a partly organized 
thrombus. The left lateral sinus was patent 
but in size was less than half the diameter of 
the right sinus. 

Evidence that it is not unusual for the 
right transverse sinus to be the larger has 
been supplied by Woodhall.** He studied 
variations of the cranial venous sinuses in 
the region of the torcular herophili in 100 
consecutive autopsies in which the structures 
had not been damaged. He reported a right- 
sided predominance, with the larger volume 
of the superior sagittal sinus directed toward 
the right transverse sinus and the lesser vol- 
ume of the straight sinus directed toward the 
left transverse sinus, in 39 percent of the 
cases. Left-sided predominance in which the 
larger superior sagittal sinus emptied into 
the left transverse sinus and the smaller 
straight sinus discharged into the right trans- 
verse sinus was found in 13 percent. He also 
found a major disproportion between the 
transverse sinuses in 24 percent and the 
absence of one transverse sinus in four per- 
cent. 

Woodhall’® later observed that roentgeno- 
grams of the occipital region demonstrated 
relative differences and variations in the 
size of the bony marking of the transverse 
sinuses which closely corresponded to his 
previous anatomic observations. In other 
words anteroposterior roentgenograms of 
the occipital bone showed markings due to 
the transverse sinuses from which it could 
be determined that the right transverse sinus 
was the larger with presumed right-sided 
predominance and that there existed a major 
disproportion between the sinuses in ap- 
proximately the same percentages as he 
found in his autopsy studies. 

Ray and Dunbar,” by sagittal sinus venog- 
raphy, were able to confirm that thrombosis 
of one or more of the dural venous sinuses 
could produce the symptom-complex of pseu- 
dotumor cerebri. 
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The method of dural sinus venography 
consists of the injection of 35-percent Dio- 
drast into the anterior portion of the superior 
sagittal sinus via a catheter introduced into 
the sinus through a small midline burr hole, 
with appropriate roentgenograms. In the nor- 
mal, the contrast medium passes backward 
through the superior sagittal sinus to the 
torcular herophili and thence through both 
transverse sinuses into the internal jugular 
veins. The cerebral veins and other dural 
sinuses do not fill unless there is some ob- 
struction in the superior sagittal or trans- 
verse sinuses. 

One of the patients described by Ray and 
Dunbar® was a man who had an earache and 
purulent discharge from the right ear canal 
for two weeks. On the day of admission he 
had developed a high fever (40°C.). Blood 
culture was positive for Proteus vulgaris. 
Roentgenograms showed evidence of acute 
right mastoiditis. A right mastoidectomy was 
performed and the transverse venous sinus 
was found to contain an infected thrombus 
which was not removed. On antibiotic ther- 
apy there was rapid improvement of the pa- 
tient’s condition but within a few days he 
began to experience blurred vision and gen- 
eralized mild headache. There were about 
two diopters of papilledema bilaterally and a 
few small retinal hemorrhages. The neuro- 
logic examination was otherwise normal. The 
spinal fluid pressure was 400 mm. H,O and 
the fluid was clear, colorless and accellular. 
A sagittal sinus venogram showed complete 
obstruction of the right transverse sinus just 
lateral to the torcular herophili and a small 
left transverse sinus. The patient improved 
gradually and the headache, blurred vision 
and papilledema subsided steadily and had 
disappeared after two months. 

It was shown that the thrombus was 
limited to the right transverse sinus while the 
superior sagittal and the other small trans- 
verse sinus were both patent. The develop- 
ment of increased intracranial pressure 
points to the inadequacy of the remaining 
small left transverse sinus to compensate for 
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the obstruction of the opposite larger trans- 
verse sinus. The subsidence of the signs and 
symptoms of elevated intracranial pressure 
were assumed to be due to the development 
of collateral circulation. 

This case resembles the otitic hydro- 
cephalus cases described by Symonds ex- 
cept that the state of good health, excluding 
the signs of increased intracranial pressure, 
occurred spontaneously in Symonds’ cases 
while in Ray and Dunbar’s case the rapid 
improvement in the patient’s condition before 
papilledema developed was presumably due 
to the antibiotic treatment. 

Although Ray and Dunbar expressed the 
hope that sinus venography would show the 
majority of cases of pseudotumor cerebri to 
be due to thrombosis of one or more of the 
dural venous sinuses, additional studies did 
not support their original supposition. Ray,” 
in 1955, reported that in less than half of the 
cases could obstruction of venous channels 
be demonstrated. There still remains a large 
group for which full explanation is lacking. 

An unusual and unexplained occurrence of 
pseudotumor cerebri has been seen in women 
in association with generalized edema appear- 
ing at the menstrual period. Thomas** de- 
scribed two such cases and McCullagh** re- 
ported one. Both authors attributed the im- 
provement in their patients to hormonal ther- 
apy, which suggests an endocrine basis for 
the disorder. 


CONCLUSIONS 


Following unilateral radical neck dissec- 
tion for malignancy three patients developed 
signs and symptoms of increased intracranial 
pressure and other essential feautures which 
characterize pseudotumor cerebri. Because a 
malignant tumor had been excised, the pos- 
sibility of intracranial metastasis was con- 
sidered. Spontaneous clearing of the signs 
eliminated this probability. Since in our pa- 
tients here reported major venous drainage 
channels had been obstructed, it seems ap- 
parent that this accounted for the develop- 
ment of a picture of pseudotumor cerebri. 
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This concept is in agreement with studies case reports supply additional evidence that 
made by Symonds, Ersner and Myers, the interruption of dominant dural sinus 
Woodhall, and Ray and Dunbar. Our pa- drainage may produce the picture of-pseudo- 
tients had a large transverse sinus according tumor cerebri. 

to X-ray films and the internal jugular vein The Johns Hopkins Hospital (5). 

of the same side was ligated. The opposite ~~ 
transverse sinus could not be identified and 
may well have been small or absent. These 
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A number of authoritative articles have 
been written discussing operative technique 
in the creation of an upper lid fold during 
ptosis surgery. The authors agree that es- 
tablishment of the upper lid fold is an im- 
portant cosmetic factor. There has been little 
emphasis, however, on the ease with which 
an upper lid fold can be established in sur- 
gical procedures other than in ptosis sur- 
gery. It is the purpose of this paper to re- 
emphasize the many opportunities for creat- 
ing an upper lid fold available to the oph- 
thalmic surgeon, and to present a simple op- 
erative technique. 


INDICATIONS 


Although much has been written about 
blepharoptosis, there are other conditions of 
the upper lid which are seen more frequently 
by most ophthalmologists. Xanthelasma, se- 
nile blepharochalasis and lacerations are 
common indications for the ophthalmic sur- 
geon to venture into the upper lid. Each of 
these conditions primarily entails the ex- 
cision of the upper lid skin and the uniting 
of wound edges. Although the final cosmetic 
result would be much enhanced by a good lid 
fold, little attention is usually given to this 
feature of the surgical repair. 

In the realm of plastic ophthalmic sur- 
gery, there are further opportunities for ob- 
taining a better cosmetic result by the crea- 
tion of an upper lid fold. Any block excision 
of the upper lid, regardless of the technique 
used in the repair, involves a skin closure 
in the region of the lid fold. In cicatricial 
ectropion of the upper lid, whether the re- 
pair is one of free skin graft or sliding skin 
flap, the surgeon must suture in the region 
of the upper lid fold. Therefore, there are 
multiple situations in ophthalmic surgery, 
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other than ptosis surgery, in which the sur- 
geon is faced with the problem of creating 
an adequate upper lid fold. 


MULTIPLE METHODS 


In reviewing the literature on ptosis sur- 
gery it is obvious there are many methods 
for the constructing of the upper lid fold.*-"* 
The fold is most often created by making a 
permanent adhesion between the levator and 
the skin, approximately 8.0 to 12 mm. from 
the upper lid margin (fig. 1.). The method 
used in constructing this adhesion varies. 
Some surgeons pass the sutures to the skin 
through the entire thickness of the lid from 
the conjunctival surface (conjunctival 
route). Others only partially penetrate 
through the lid with sutures from skin into 
levator (skin route). Regardless of the route 
used, each method creates permanent adhe- 
sion between the skin and the levator muscle 
above the upper edge of the tarsus. 

When the levator contracts, this adhesion 
is retracted back in the direction of the orbi- 
tal roof. The loose skin of the upper lid, 
from the brow to this adhesion, folds over 
the retracted skin and levator. This then ap- 
pears as a horizontal skin fold in the upper 
lid above the tarsus. Any technique which 
forms an adhesion between skin and the le- 


Fig. 1 (Amdur). Cross section, showing resected 
levator adherent to tarsus, with adhesion between 
skin and levator producing the upper lid fold. 
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vator in this region will therefore result in 
an adequate lid fold. 


Con JUNCTIVAL ROUTE 


Berke’s method? is to anchor the resected 
levator to the anterior surface of the tarsus. 
Following this a second row of interrupted 
sutures is placed from the conjunctival sur- 
face, through the levator at the upper border 
of the tarsus. The sutures are tied but the 
arms are left long in order to place them 
through the gaping skin incision edges. 
When they are tied, the skin is united and is 
made adherent to the levator in the region of 
the lid fold. 

Callahan,’ in describing the lid fold in in- 
ternal route ptosis repair, advises passing 
sutures from the conjunctiva, through leva- 
tor and skin, 4.0 to 5.0 mm. above the lashes, 
The sutures are then tied over a rubber strip, 
producing the required adhesion between 
skin and levator from the lid fold. In the 
external approach to the levator, Callahan 
mentions closing the skin incision with in- 
terrupted sutures, and picking up some of 
the levator fibers with two or three sutures. 
Stallard* also only attaches skin to levator 
in two places. This is essentially the skin- 
closure method discussed in this paper, ex- 
cept that in this paper emphasis is placed 
on picking up levator tissue with each inter- 
rupted or continuous suture to make a firm 
adhesion between skin and levator at the 
time of the skin closure. 

Another method advocated by Callahan,* 
in discussing postoperative failure to gain a 
lid fold, is a modification of the LeGleyze 
procedure. Here the sutures are placed from 
the conjunctival surface, 1.0 mm. above the 
upper tarsal border, threaded along the an- 
terior tarsus, and brought out through the 
skin at the level of the lid fold where they are 
tied. This creates the necessary adherence 
of skin to the levator in the proper area. 
Barsky® also uses the method of passing su- 
tures through the under surface of the leva- 
tor into the skin to the level of the lid fold. 
He does not emphasize skin closure and at- 
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tachment to the levator in one step. 

Other advocates of the conjunctival pas- 
sage of sutures through the levator are 

Spaeth’ and Arruga.* They advocate sutures 
from the conjunctiva, through levator and 
skin tied externally. Spaeth often ties these 
sutures over three or four lengths of 4-0 
suture placed horizontally on the skin over- 
lying the lid fold. 

Schimek’ states, “If the levator is anchored 
to the tissues of the upper lid in the proper 
manner by carefully placed sutures across 
the anterior surface of the tarsus to emerge 
about three mm. above the lash line, the 
natural retraction of the levator will subse- 
quently produce a natural appearing lid 
fold.” 

Sayoc” advises excising a strip of pretarsal 
orbicularis, then using buried sutures to 
anchor the skin directly to anterior tarsal 
surface. The skin edges are then approxi- 
mated with interrupted sutures. This intro- 
duces an additional step, since the pretarsal 
fibers could be picked up with each skin 
closure suture. However, in essence this is 
the method advocated in this paper. In his 
paper, Sayoc’s use of this closure is limited 
to the creation of the lid fold in ptosis pro- 
cedures and those for the oriental upper 
lid." It has much broader uses. 

Fox, in discussing the Blaskovics’ method 
of ptosis repair, also advocates the con- 
junctival route. He catches up a few anterior 
tarsal fibers near the cut end with one needle 
of each mattress suture before it is passed 
out through the skin surface. Thus the three 
mattress sutures, when tied, act as a point of 
anchorage over which the upper lid skin 
tends to form a fold. Essentially this anchors 
the skin to the anterior tarsal surface. How- 
ever, in discussing the external route, he ad- 
vises closing the skin as follows: the central 
suture and one near each end pick up a few 
fibers of anterior tarsus to recreate the lid 
fold. 

A danger inherent in this method is men- 
tioned by Mustarde.’* In discussing the for- 
mation of the lid fold he feels that deep mat- 
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tress sutures from the conjunctiva through 
the levator may be a contributing cause to 
partial failure of the levator resection. The 
small areas of muscle ischemia and fiber re- 
placement weaken an already malfunctioning 
levator. 


SKIN ROUTE 


Byron Smith" advocates creation of the 
lid fold during the skin closure. He sutures 
the lower edge of the skin incision to the 
tarsal surface; then a second line of sutures 
is placed two mm. from the wound edges. 
As the second line of sutures is tied, the 
original incision is invaginated, resulting in 
a lid fold. 

Leabert,’® in an article on the formation 
of lid folds in Orientals, separately sutures 
the lower skin incision to the anterior sur- 
face of the levator aponeurosis. However, as 
a separate step, he then closes the skin with 
interrupted sutures. 

Hughes” gives us the simplest and most 
effective method of creating an upper lid 
fold (fig. 2). He points out that his method 
is used not only in ptosis repair but em- 
phasizes its applicability in other forms of 
surgery involving the upper lid. In discussing 
lid lacerations he states: “the formation of 
this fold is not difficult. It is accomplished 
by taking with each suture a small bit of the 
deep tissue along a transverse line sym- 
metrical with the line of the fold in the upper 
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Fig. 2 (Amdur). Method of skin closure to pro- 
duce an upper lid fold. Levator aponeurosis is taken 
with each skin suture. 
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lid. If the laceration extends obliquely across 
the line of the fold or, if there are multiple 
lacerations, one must be careful to anchor 
down the sutures in the path of the lid fold 
so that a smooth fold can be created in the 
proper location.” 

This is the method I am advocating. As 
Hughes has stated, ptosis and lacerations are 
indications for this closure. Other indications 
for this skin closure have already been men- 
tioned in the introduction and need only re- 
emphasis. 

COMPLICATIONS 

Six other minor points in this technique 
are worthy of mention. The lower skin in- 
cision must not be closer than four mm. to 
the lateral canthus. If closer, lymphedema of 
the pretarsal area will occur following an- 
chorage of the lid fold to the levator apo- 
neurosis. 

A thickened pretarsal area at the lid mar- 
gin is a frequent occurrence following surgi- 
cal construction of the upper lid fold. This 
is due to anchoring the skin to the tarsus 
over a roll of subcutaneous fat and orbicu- 
laris. Before anchoring the lower skin bor- 
der, the pretarsal area should be carefully 
cleaned of these tissues. The lash bulbs 
should be readily discernible but care should 
be taken not to injure them or loss of the 
cilia will result. 

A third complication after anchoring the 
levator to the anterior tarsus is a marked 
downturning of a number of cilia. This oc- 
curs because the tarsus adjacent to this area 
is everted when a suture is placed too close 
to the lash bulbs, on the anterior tarsal sur- 

face, or the knot is tied too tightly. The lash 
bulbs are pulled up, resulting in downward 
displacement of the lash tips in this area. 

Often the lid fold, although well formed, 
may be obscured by redundant skin from 
the brow overlying the fold. This is really 
blepharochalasis displaced vertically. Exci- 
sion of enough redundant skin to give the 
lid normal downward excursion and yet not 
to obscure the fold in the primary position 
can easily be accomplished. 
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Often following surgery in this area there 
is a fullness in the upper lid above the level 
of the lid fold which detracts from the cos- 
metic appearance. This is due to the hernia- 
tion of the orbital fat above the globe and the 
levator through a perforated orbital septum. 
This can be corrected at the time of surgery, 
if anticipated, or as a subsequent elective pro- 
cedure. The herniated fat is excised, with 
attention to the hemostasis, and the orbital 
septum is closed. 

Finally, Callahan’? has emphasized that 
the skin incision must overlie levator, not 
tarsus. If too close to the lid margin, tying 
the closure sutures will evert the upper lid 
margin, resulting in ectropion. 
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SUMMARY 


A method of creating an upper lid fold 
during skin closure is presented. Multiple 
common indications for its usage in proce- 
dures other than in ptosis surgery are em- 
phasized. The literature relative to this prob- 
lem is reviewed. Treatment of complications 
is discussed. 
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The successful use of conoid lenses as 
low-vision reading aids has led to the de- 
velopment of a series of such lenses for the 
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correction of aphakia. These conoid cataract 
lenses employ ellipsoids of revolution as the 
front surface and optimally correct the aber- 
rations which are inherent in spherical 
lenses. The result is a lens with gradually 
reducing power from center to edge so that 
to the eye fixating through various zones of 
the lens, the effective prescription is the 
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same. Thus there is clear vision from the 
center to the edge of the lens, practically uni- 
form magnification across the lens, and the 
absence of the annoying blur and distortion 
which occurs when objects in the environ- 
ment pass through the field of the lens. 


BLURRING ABERRATIONS AND DISTORTION 
OF SPHERICAL LENSES* 


There are three aberrations which cause 
blurring of vision when the eye fixates 
through a peripheral part of a plus lens; 
curvature of the field (lateral overcorrec- 
tion), marginal astigmatism, and chromatic 
aberration. Of the three, lateral overcorrec- 
tion and marginal astigmatism can be elimi- 
nated in cataract lenses by using ellipsoids 
of revolution as the front surface of the 
lens. Chromatic aberration will remain when 
lateral overcorrection and marginal astig- 
matism are eliminated, since it is dependent 
upon the dispersion of light by the optical 
media. It is reduced in a conoid lens as com- 
pared to that in a spherical lens of the same 
effective power, since the amount of pris- 
matic effect in the conoid lens at a particular 
point is less than that in the spherical lens at 
a corresponding point. For low-power cata- 
ract lenses, both spherical and conoid, chro- 
matic aberration is relatively small, whereas 
in high-powered cataract lenses chromatic 
aberration becomes an important factor con- 
tributing to the blurring of vision. It is in 
the high-power cataract lenses that chromatic 
aberration is significantly less in the conoid 
than in the spherical lens. 

The distortion resulting from the use of 
spherical cataract lenses is of the pincushion- 
ing and concaving types, due to the mag- 
nification increasing at a progressive rate 
from the center to the edge of the lens. With 
the eye looking straight ahead, there is dis- 
tortion of objects in the peripheral part of 
the field as well as blurring of these same ob- 
jects. The peripheral objects appear en- 
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larged and elongated in a radial direction 
from the line of sight and appear closer to 
the viewer. As the objects move into the field 
of view at the periphery of the lens, they ap- 
pear enlarged, elongated radially, and blurred, 
appearing closer to the viewer, gradually 
clearing towards the center of the lens, and 
as they continue across the field of view, 
gradually enlarge, elongate radially, become 
blurred, and appear to approach the viewer. 
The same appearance results when the head 
and eye rotate while the subject views the 
environment. With the head remaining sta- 
tionary, and the eye rotating laterally to ob- 
serve objects through the periphery of the 
lens, the amount of blurring and distortion 
is increased. Figure 1A is a photograph taken 
through a strong plus spherical lens de- 
signed to demonstrate the effects of the blur- 
ring aberrations and distortion upon the field 
as seen through the strong plus lens. Figure 
1B is a similar photograph for comparison 
purposes ; here the blurring aberrations and 
distortion are corrected. 

The same ellipsoid of revolution which 
completely eliminates lateral overcorrection 
and marginal astigmatism, reduces distor- 
tion to the point where it is negligible. 

Just as the environment appears distorted 
through spherical cataract lenses, the eye of 
a patient wearing spherical cataract lenses ap- 
pears magnified and distorted to an observer 
looking at the eye through the periphery of 
the lens. The conoid cataract lens, on the 
other hand, magnifies the eye almost uni- 
formly and consequently does not produce 
a distorted appearance of the eye. 


FIELD OF VIEW 


The extent of the environment which can 
be seen through a spectacle lens depends 
upon the size of the lens, its distance from 
the eye, and the magnification produced by 
it. The greater the magnification, the smaller 
the environmental field which is seen through 
a particular lens when placed in the spectacle 
plane. Spherical cataract lenses, of necessity, 
have an increasing rate of magnification 
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Fig. 1A (Volk). Photograph ta- 
ken through a strong plus spheri- 
cal lens, designed to demonstrate 
the effect of the blurring aberra- 
tions and distortion. Note the clear 
central area and the progressive 
blurring from the center to the pe- 
riphery. The image likewise is mag- 
nified progressively from the cen- 
ter toward the periphery, resulting 
in a distorted image in which pe- 
ripheral objects are enlarged and 
elongated in a radial direction from 
the optic axis of the lens. 


from the center to the edge of the lens. The CONSTRUCTION OF THE CONOID 
conoid lens, on the other hand, has a nearly CATARACT LENS 

uniform magnification across the lens. This Single vision conoid cataract lenses are 
means that the field is larger in the conoid made of crown glass. Conoid cataract bi- 
lens than in the spherical lens of the same  focals are made of crown glass with a barium 
effective power. (Compare figures 1A and crown glass 22-mm. straight-top segment. 
1B.) Since the conoid surface has an apex, the 


Fig. 1B (Volk). Photograph 
similar to Figure 1A without the 
blurring and distortion. A compari- 
son of Figures 1A and 1B shows 
the loss of field resulting from the 
nonuniform magnification of the 
spherical lens. 
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Fig. 2 (Volk). Drawing of the 
cross section of a conoid cataract 
bifocal showing the position of the 
barium crown-glass bifocal seg- 
ment within the crown-glass lens. 


bifocal segment must be positioned with re- 
spect to this apex, and is set 3.0 mm. below 
and 1.75 mm. nasal to the apex. The seg- 
ment is buried within the crown glass; that 
is, there is crown glass in front of and be- 
hind the segment (fig 2). This insures that 
the reading addition will remain constant, and 
that the correction of the blurring aberra- 
tions, marginal astigmatism in particular, 
will be corrected for the reading area. Both 
the crown glass used for the distance correc- 
tion and the barium-crown glass used for the 
segment are ideally suited for the conoid cata- 
ract lens because of, the low chromatic dis- 
persion of both. 


CORRECTION OF OCULAR ASTIGMATISM WITH 
CONOID CATARACT LENSES 


In order that the aberrations be maximally 
corrected, it is necessary that each prescrip- 
tion of increasing power have a different 
front curve. Consequently, conoid cataract 
lenses are made with front curves which 
vary in power in steps of 0.25D., with a pre- 
scription range from +7.5D. to +24D. 
Reading additions are available from +1.5D. 
to +5.0D. 

Correction of astigmatism is accomplished 
in the same way as with spherical cataract 
lenses. The cylindrical correction is ground 
on the inner surface of the lens. Since the 
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front conoid surface is designed for a 
—3.0D. spherical surface on the eye side, 
the correction of astigmatism is accom- 
plished by dividing the cylindrical correc- 
tion equally on each side of the —3.0D. 
base curve. In this way, there is the least 
departure from the ideal —3.0D. base curve 
for which the lens has been designed. For 
example, if there are two diopters of astig- 
matism, the principal meridians on the eye 
side will be —2.0D. and —4.0D., straddling 
the —3.0D. base curve. In actual clinical 
practice a tolerance is permissible and some 
departure from the minus 3.0D. base curve 
is allowed without any significant impair- 
ment of the aberration-correcting qualities 
of the lens. Thus, should a prescription need 
to be changed, a lens can be reground with 
slightly different base curves and still do an 
excellent job of correcting aberrations. 


THICKNESS OF CONOID CATARACT LENSES 


The use of an ellipsoid of revolution as 
the front surface of the conoid cataract lens 
results in a thinner lens than an equivalent 
powered spherical lens. For example, the 
sagittal depth of a +15D. conoid surface of 
45 mm. diameter is approximately 0.2 mm. 
less than that of a spherical lens surface of 
the same power. In low-power small-diame- 
ter lenses, the difference in thickness be- 
tween conoid and spherical lenses is slight, 
whereas in higher powered and larger di- 
ameter lenses, there is a significant dif- 
ference in thickness, so that conoid cataract 
lenses will be thinner and lighter. Figure 3 
shows for a representative series of powers 
the difference in sagittal depth between 
conoid surfaces and the corresponding 
spherical surfaces. 


CLINICAL EVALUATION OF THE CONOID 
CATARACT LENS 
ACUITY MEASUREMENTS ACROSS THE LENS 


I have personally prescribed conoid cata- 
ract lenses for 68 patients and have evalu- 
ated the results of the wearing of the lenses 
by these patients. When the patient had 


618 
\ 
P 
‘aa 
y 
& 
<4 


CONOID CATARACT LENSES 


Base 


Lens Diameter (mn) 


Curve 
(di opter 


11.00 


12.00 


13.00 


14.00 


15.00 


16.00 


17.00 


18.00 


19.00 


20.00 


Fig. 3 (Volk). Chart showing the amount in mm. by which conoid surfaces are less in sagittal depth 
than spherical surfaces of the same refractive powers and the same diameters. 


spherical cataract lenses of the same pre- 
scription as the conoid cataract lenses, acuity 
measurements were made through various 
zones of each type of lens and the results 
compared. Figure 4 shows graphically the 
results of such measurements of five typical 
aphakic eyes which had good acuity. With 
the conoid lens, visual acuity measured 
through the periphery of the lens fell 
slightly toward the periphery of the lens, 
whereas with the spherical cataract lens, there 
was a marked fall in acuity, to values as low 
as 20/400, with an upper limit of less than 
20/100. 


Fig. 4 (Volk). Visual acuity measurements 
through central and paracentral zones of spherical 
cataract lenses, with the same measurements re- 
peated through conoid cataract lenses of the same 
prescription, on five aphakic eyes with normal 
acuity. 
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The degree to which acuity falls through 
the periphery of a spherical cataract lens as 
a result of the chromatic and nonchromatic 
blurring aberrations, is modified by the size 
of the pupil of the eye; the larger the pupil, 
the more rapidly will acuity fall as the eye 
proceeds across the lens. With the conoid 
cataract lens the fall in acuity through the 
periphery of the lens is the result of two 
factors. One of these is chromatic aberra- 
tion. When lateral overcorrection and mar- 
ginal astigmatism are eliminated, chromatic 
aberration will still be present to cause a 
slight reduction in acuity. The other is ocu- 
lar astigmatism. The use of a toric surface 
on the eye side of the lens to correct ocular 
astigmatism results in a departure from the 
ideal inner spherical surface for which the 
lens was designed. The extent to which 
acuity will fall when there is ocular astig- 
matism is in proportion to the amount of 
ocular astigmatism which is corrected and 
to the size and shape of the pupil. 


READING RANGE (DEPTH OF FOCUS) 


One of the remarkable aspects of the 
conoid cataract bifocal lens is the large 
range of distances over which reading vision 
is possible in patients with normal acuity. 
For example, one bilateral aphakic patient 
using a +2.75D. reading addition was able 
to read fine print at distances between eight 
to 18 inches from the spectacle plane. This 
“depth of focus” effect simulates accom- 
modation and for this patient is equivalent 
to approximately 2.75D. of accommodation. 
In almost all of the patients with good acuity 
this effect was apparent, with a “depth of 
focus” varying from two to three diopters. 
The explanation for this effect is that the 
correction for marginal astigmatism extends 
across the reading segment area, making 
reading vision extremely clear. Only when 
the reading material is considerably re- 
moved from the object plane is the retinal 
image sufficiently blurred to impair the 
reading of the fine print. 
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DISTORTION 


Distortion was not quantitatively meas- 
ured, but was demonstrated by having the 
patient compare vision of a broad expanse 
of buildings through the spherical and the 
conoid cataract lenses. The patients were 
readily able to perceive the lack of distor- 
tion through the conoid as compared to the 
spherical cataract lens. 

In addition to the clinical demonstration 
of increased peripheral acuity, increased 
reading range, and decreased distortion, 
each patient was asked to fill out a question- 
naire containing the following questions: 

How long have you had the conoid cataract 
lenses ? 

Did you have another type of cataract glasses 
previously ? 

Are the conoid cataract lenses an improvement 
over the other type ? 

Has there been an improvement in straight- 
ahead vision? : 

Has there been an improvement in side vision? 

Is there less distortion? 

Has there been any improvement in your ability 
to judge the position of things? 

Have you noticed an increase in the field of 
vision ? 

Has it helped you in walking ? 

Has it helped your driving ? 

Are the new lenses better for reading? 

Has it increased the range of distances over 
which you are able to read? 

Have the new glasses been helpful to you in 
your work? 

Are you a student ? 

Has the new lens been helpful to you in your 
studies ? 

Comments: 


Out of a total of 68 questionnaires, 53 
were returned, and of these, 52 responses 
were quite favorable. Included in the re- 
sponses were phrases such as “wider field, 
improved reading, better vision through the 
edges of the lens, easier walking, easier 
driving, better judgment of the position of 
objects, able to distinguish people from the 
side, easier backing up a car, everything is 
straight up and down with them, can see 
both sides of the face when shaving, no 
distortion with them, easier to get around 
with them.” 
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Seldom does one have the opportunity of 
having as meticulous an observer as Dr. 
Alan C. Woods to evaluate a lens. Dr. 
Woods has kindly allowed me to publish 
excerpts from his letters to me regarding 
his observations on the conoid cataract bi- 
focal: 


I put them on at once and have worn them now 
for the last 24 hours with a great deal of comfort. 
I have endeavored to compare them with . . . other 
lenses. I find that with either a 35-mm. or a 40-mm. 
spherical lens, I have an area of undistorted vision 
of about 12 mm. With the conoid lenses I have an 
area of central clear, undistorted vision of about 
26 mm. Beyond this, with my error, I begin to get 
distortion. However, these give a one hundred per- 
cent larger central field than I have with the or- 
dinary glasses. This is a tremendous improvement ! 

The glasses gave me the same central vision that 
I had before (20/15+ in one eye and 20/15— in 
the other). 

Interestingly enough, I have a large degree of 
exophoria for near, and for long reading wear a 
pair of special glasses which contain 3° prisms, 
bases-in, in the ground-in bifocal addition. How- 
ever with your glasses without the prisms I read 
last evening for about three hours with no discom- 
fort at all. 

I shall be interested to know the experience of 
other aphakics with them. I am more comfortable 
with them than with any other I have had as yet. 
I notice the same depth of vision of which you 
speak in your letter. This is probably the reason 
I am able to use them at a greater distance with- 
out the prisms base-in. 


FITTING OF CATARACT SPECTACLES 

Regardless of the type of cataract lens 
which is used as the prescription lens, there 
are certain examination procedures and cer- 
tain grinding and fitting procedures which 
insure the best result. 

For the examination procedure, the inter- 
pupillary distance should be accurately de- 
termined and the trial frame set for this 
distance. The trial frame should be leveled 
with respect to the two eyes and adjusted 
so that the eyes will be looking approxi- 
mately through the center of the lens cell. 
In addition the trial frame may be angled 
with respect to the face. The above may be 
summarized by stating that the trial frame 
should be placed on the face in such a way 
that the lenses will be in the same effective 


position as is expected for the final spec- 
tacles. 

During the refraction it is best to place 
the strong plus spherical trial lens in the 
posterior cell of the trial lens at a suffi- 
cient distance from the eye to just clear 
the lashes. Generally a nine to 10 mm. dis- 
tance from the cornea will suffice. This tech- 
nique makes it unnecessary to measure the 
vertex distance from the cornea since the 
spectacle, if placed at the same distance, 
will have the same prescription as the trial 
lens. Therefore, no modification of the spec- 
tacle prescription will be necessary as in 
the case when there is a differnce in vertex 
distance between the trial lens and the spec- 
tacle lens. 

The ideal fitting of a spectacle lens de- 
mands that the optic axis of the lens co- 
incide with the line of sight of the eye and 
that the lens be placed as close to the eye 
as possible. As the distance between the lens 
and eye increases, all aberrations are in- 
creased. In addition, the field of view is 
diminished. Any parallel displacement of 
the optic axis of the lens from the line of 
sight of the eye induces both power change 
and astigmatism. Tilting of the optic axis of 
the lens with respect to the line of sight of 
the eye also induces power change and astig- 
matism. Thus the position of the spectacle 
lens should be as close to the eye as possible 
and decentered as little as possible. Since the 
line of sight of the eye is most often directed 
below the horizon, the lens should be angled 
such that its lower edge is relatively close to 
the face. 

The spectacle frame should have simple- 
shaped lenses. It is the maximum diameter 
of a spectacle lens which limits the mini- 
mum thickness. Hence it is best to use 
small lenses and lens shapes in which the 
maximum and minimum diameters are not 
too different. 

By using simple lens shapes, thickness 
can be considerably reduced. While mini- 
mum thickness is obtained with round and 
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leaf-shaped lenses, such shapes are not often 
desired by patients, nor are they necessary. 
It has been my experience that the following 
lens shapes result in nice looking and rela- 
tively thin lenses: for men, the Ronsir and 
the Commentator shapes; for women, the 
Starmont, the Clic, and the Leading Lady 
shapes. In all of the named shapes, the 
grinding of two to three prism diopters of 
prism base-up, bilaterally, results in thinner 
lenses. Improved appearance can be obtained 
by beveling the lenses primarily on the eye 
side and using a small amount of bevel on the 
front, the “French bevel.” Such a_ bevel 
makes possible the resurfacing of a lens 
either for purposes of prescription modifica- 
tion or for reduction of thickness should the 
lens have inadvertently been surfaced too 
thick. In either case removal of glass from 
the back surface of the lens will not result in 
a decrease in the diameter of the lens. 

Any thin lens or lens with a thin edge is 
subject to the strain due to frame pressure. 
If the lens is held by a wire frame, the thin 
edges may beome strained, with the danger 
of cracking should the frame be unduly 
twisted. This danger can be greatly reduced 
by polishing the bevel, especially at the thin 
edges. 

There is some choice in the over-all lens 
size which may be used. For example, in a 
patient with a 66-mm. interpupillary dis- 
tance, it is possible to obtain spectacles with 
either 46-mm. lenses and a 20-mm. bridge, 
or 44-mm. lenses and 22-mm. bridge. In 
both cases the lenses will be properly cen- 
tered but in the second case the result will be 
thinner and lighter lenses. In general, it is 
best to keep the lens size down and increase 
the distance between the lenses whenever 
sufficient lens size remains and where there 
are no unusual facial features to require the 
larger lens. 


SUMMARY 


A series of glass conoid cataract lenses 
using ellipsoids of revolution as the front 
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surface has been designed to correct the 
severe blurring and distortion which apha- 
kic patients experience through the periphery 
of spherical cataract lenses. The conoid cata- 
ract lenses have a gradually reducing power 
from the center to the edge and present to 
the eye of the wearer the same effective pre- 
scription for all directions of gaze. Single vi- 
sion and bifocal lenses are made; the bifocal 
segment is “buried” so that the correction of 
aberrations by the front conoid surface in- 
cludes the reading area. 

Clinical evaluation of vision through 
conoid cataract lenses (as compared to that 
through spherical lenses) indicates marked 
improvement of vision through the periph- 
ery of the lenses, negligible distortion, and 
a large “depth of focus” through the read- 
ing area. Responses by patients to a ques- 
tionnaire on the lenses are quite favorable, 
the patients commenting on improved vision 
for a wide variety of visual tasks. 

A careful refraction should include the 
adjustment of the trial frame to a position 
which is close to the expected setting of the 
final spectacles. By placing the strong plus 
lens in the rear cell during the refraction, 
the likelihood is greatest that the vertex dis- 
tance and power of the trial lens and that of 
the spectacle lens will agree. 

The appearance, performance, and weight 
of cataract lenses will be best if lens shapes 
are kept simple, and if the eye size of the 
lens is kept small. Additional decrease in 
thickness and weight can be achieved by 
grinding two to three prism diopters of base- 
up prism. Lens size and bridge size should 
be so selected that decentering of the lens is 
avoided, since decentering results in a 
thicker lens. 

In contrast to spherical cataract lenses, 
conoid cataract lenses do not cause a dis- 
torted appearance of the wearer’s eye, since 
magnification of the eye by the lens is prac- 
tically uniform. 
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Our present information regarding the 
physiology of aqueous circulation indicates 
that trabeculectomy should be an effective 
method of lowering intraocular pressure in 
glaucoma. Barkan’s goniotomy procedure ap- 
pears to have been effective in congenital 
glaucoma from the mass of reported success- 
ful cases. However, in simple glaucoma in 
adults such success has not resulted. 

Grant’ did experimental trabeculectomies 
in enucleated human eyes and found a sig- 
nificant increase in facility of outflow tono- 
graphically. Similarly, Dellaporta? performed 
anterior trabeculodialysis by which the tra- 
beculae were detached from their natural 
bed in 95 percent of 58 enucleated eyes. 

Redmond Smith* has described a method 
of opening the canal of Schlemm and tra- 
becular meshwork with a nylon suture passed 
into the canal in one third of the globe. The 
suture was then pulled taut so that it burst 
through the wall of the canal and through 
the trabeculae into the anterior chamber. The 
operation was done on cadaver eyes and on 
a living subject just before enucleation. 

Because of the interest in this theoretically 
important experimental procedure of tra- 
beculectomy, clinical experience should be 
of some value, although it has been unsuc- 
cessful in relieving glaucoma. I am, there- 
fore, presenting this experience in nine cases 
in which trabeculectomy was performed. 
These include seven cases of trabecular curet- 
tage and two cases in which a small seg- 
ment of trabecular meshwork and presum- 
ably Schlemm’s canal was removed. One of 
the latter cases was in a normal cataractous 
eye in which the procedure was done as a 
trial prior to its use in a glaucomatous eye. 

The first six cases of trabecular curettage 
were done on patients with capsular glau- 
coma and were mentioned in a paper on 
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gonioscopy.* In all instances the tension re- 
mained normal for a period ranging from 
three days to four months but returned to 
its previous level in every case. In two, the 
tension remained normal for two and four 
months, respectively. In the case in which 
the tension had remained below 18 mm. Hg 
(Schigtz, 1924) for four months, the curet- 
tage, done with a Barkan knife used as a 
curette, had removed a portion of the tra- 
becular meshwork and scleral spur in one 
area. I felt that an internal small cyclodialysis 
had been temporarily effective. 


CASE REPORTS 
CAsE 1 


J. P. (fig. 1), a 41-year-old Iranian man, was 
first seen on May 1, 1939. He had noticed decreas- 
ing left vision for the past three months. The right 
eye was known to be amblyopic since early child- 
hood. There was no history of squint; no history of 
halos, headache or pain could be elicited. The visual 
acuity was 20/70 R.E., and 20/25 L.E., corrected. 
The tension was 28 mm. Hg (Schigtz) R.E., and 52 
mm. Hg, L.E. The visual fields were normal ex- 
cept for a Seidel scotoma on the left. Both pupils 
reacted normally to light. Slitlanyp examination re- 
vealed a normal capsule in the right eye and marked 
capsular exfoliation on the left. The angles were 
open, the left showing a typical trabecular pigment 
ring. The ocular fundi were normal. Instillations of 
two-percent pilocarpine nitrate were ordered four 
times daily in the left eye. The tension did not fall 
below 48 mm. Hg, L.E., although the pupil con- 
stricted well. Eserine was used preoperatively with- 
out effect. On May 5, 1939, a trabecular curettement 
was performed on the left eye. The bandage was 
removed on the following day. No medications were 
used. The tension in the left eye remained normal 
for the following three weeks. The patient was 
then not seen for three months at which time his 
tension was again above 50 mm. Hg. 


Case 2 


T. F. (fig. 2), a 74-year-old man, was first seen 
in May, 1939. He complained of gradually decreas- 
ing vision for the past three years. He gave no his- 
tory of halos, headaches or pain. The visual acuity 
was 5/200, R.E., and light perception and projection, 
L.E. The tension was 35 mm. Hg (Schigtz), R.E. 
and 48 mm. Hg (Schigtz), L.E. Pilocarpine (two 
percent) was ordered for both eyes as instillations 
four times daily. Typical capsular exfoliation was 
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Fig. 1 (Sugar). Tonometric record in Case 1. 


present in both eyes. Because the miotics were in- 
effective, a left trabecular curettage was performed 
on June 26, 1939, without a contact lens. The knife 
injured the superficial layers of the iris before 
touching the trabeculae. A moderate iritic reaction 
followed. No medications were used. On gonioscopic 
examination a very small area of the trabecular 
meshwork had been curetted. The tension remained 
up for a week and then decreased to normal where 
it remained until July 26, 1939, when a lens extrac- 
tion was performed. 


2% PILO 
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LENS EXTRACTION 


CAsE 3 

W. A. (fig. 3), a 74-year-old man, was first seen 
on May 26, 1939. An Elliot trephining operation had 
been performed on the left eye in Seattle in 1935. 
Vision in the right eye had been failing for the 
past six months. The visual acuity was 10/200, 
R.E., corrected and light perception, L.E. The ten- 
sion was 50 mm. Hg (Schigtz), R.E., and 15 mm. 
Hg, L.E. The visual field, R.E., showed complete 
loss of most of the nasal field, involving the macula. 
Bilateral capsular exfoliation and nuclear sclerosis 
were present. A trabecular pigment ring was pres- 
ent in each eye. Pilocarpine (two percent) was or- 
dered four times daily in the right eye. The tension 
remained above 30 mm. Hg most of the time. On 
June 30, 1939, a trabecular curettement was per- 
formed on the right eye using the Barkan equip- 
ment. The tension remained normal for four months 
and then returned to its previous levels. 
CASE 4 

M. M., an 80-year-old woman, was first seen on 
August 21, 1939. She had a history of poor left 
vision for one year. The visual acuity was 20/40 
each eye, corrected. Typical capsular exfoliation 
was present in each eye. The visual field, R.E., was 
normal; that of the left showed enlargement of the 
blindspot. The tension was 30 mm. Hg, each eye. 
Tension of the left eye stayed at 30 mm. Hg on 
miotics. On August 3lst a left trabecular curettage 
was done. The tension was normal for 11 days and 
then was elevated to 32 mm. Hg and varied between 
21 and 37 mm. Hg thereafter. On pilocarpine it was 
reduced to the upper limits of normal. 


CASE 5 

J. L., a 65-year-old man, was first seen on Sep- 
tember 11, 1939, with a three-week history of pain 
in his left eye. The visual acuity was normal, R.E., 
and reduced to 20/200, L.E. The tension was 21 
mm. Hg, R.E., and 60 mm. Hg, L.E. Typical capsu- 
lar exfoliation was present in the left eye only. The 
left angle was entirely open and contained a tra- 
becular pigment ring. Tension in the left 
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Fig. 3 (Sugar). Tonometric record in Case 3. 
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mained between 30 and 52 mm. Hg on miotics. On 
September 15th a trabecular curettage was done on 
this eye. On September 19th the tension was ele- 
vated to 41 mm. Hg and remained between 35 and 
48 mm. Hg. On September 28, 1939, a second tra- 
becular curettage was done on the left eye. The 
tension remained low for three days and was 30 
mm. Hg on October Ist. It was 52 mm. Hg on Oc- 
tober 3rd and was not controlled with miotics. A 
successful trephining operation was done on October 
5, 1939. 


CASE 6 


C. McG., a 73-year-old woman, was first seen in 
June, 1939, because of poor vision in her right eye. 
Visual acuity, R.E., was 20/70 corrected. The left 
eye had been blind for some time. The visual field, 
R.E., was limited to 30 degrees in all directions. 
Tension was 32 mm. Hg, R.E., and 53 mm. Hg., 
L.E. Capsular exfoliation was present in each eye. 
A trabecular curettage on the right eye was suc- 
cessful for two months after which the tension re- 
turned to its previous level and was treated con- 
tinually with miotics. 


In 1956, after attending the first Macy 
Foundation Conference, I felt that further 
attempts at trabeculectomy might be worth- 
while. A curettage of the trabecular mesh- 
work in a patient with pigmentary glaucoma 
was done but was unsuccessful. 


CAsE 7 


R. O., a 30-year-old man, was seen in December, 
1956, because of decreasing vision in the right eye 
for one and one-half to two years. At times he had 
noticed haziness and colored halos about lights at 
night. The visual acuity was 20/20 each eye, cor- 
rected with a —0.5D. sph. > +0.25D. cyl. ax. 180°, 
R.E., and no correction, L.E. The right disc was ex- 
cavated, the left was normal. Krukenberg spindles 
and trabecular pigment rings typical of pigmentary 
glaucoma were present. The tension was 38 
mm. Hg, R.E., and 28 mm. Hg, L.E. (1954 Schigtz 
scale). On homatropine the tension after one hour 
was 36 mm. Hg, R.E., and 31 mm. Hg, L.E. 
Tonography indicated a coefficient of outflow of 
0.14, R.E. The visual field, R.E., for 3/330 showed 
nasal constriction to 30 degrees. The possibility of 
trabecular curettement was discussed with the pa- 
tient and was performed on the right eye on Janu- 
ary 9, 1957. The tension remained between 15 and 
20 mm. Hg, R.E., and between 17 and 19 mm. Hg, 
L.E., until February 2, 1957, when the tension was 
35 mm, Hg, R.E., and 24 mm. Hg, L.E. Pilocarpine 
(two percent) was used without avail and an iri- 
dencleisis, R.E., was successfully carried out on 
February 20, 1957. 


Following this experience it occurred to 
me that the curettage opening in the tra- 
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beculae tends to be self-closing and that 
some other procedure was therefore indi- 
cated.° Experiments on eye-bank eyes re- 
sulted in a technique whereby a conjunctival 
flap was drawn down from above as for 
cataract extraction. Then a scleral flap was 
made, beginning about three mm. from the 
corneolimbal junction, involving half the 
scleral thickness. This incision was carried 
down to one mm. anterior to the sclerolimbal 
junction. A keratome incision was then made 
into the anterior chamber at the sclerolimbal 
margin and the limbal incision extended ex- 
actly as in cataract extraction to include the 
upper two fifths of the limbus. A Herbert 
punch forceps blade was introduced through 
the 12-o’clock position of the incision, di- 
rected toward and up to the angle recess. A 
two mm. section of the trabeculae and 
Schlemm’s canal was removed with the punch 
forceps. A peripheral iridectomy was made 
and then the limboscleral wound was sutured 
with five silk sutures after which the con- 
junctiva was closed with catgut sutures (fig. 
4). 

This operation was performed in a living 
eye as a preliminary to a cataract extraction. 
Subsequent gonioscopy showed the opera- 
tion to be successful in removing a section of 
the trabeculae. As a result of its use it was 
felt that it could be used in a patient with 
pigmentary glaucoma. The operation was 
technically uneventful but it was unsuccess- 
ful in normalizing the tension for over two 
weeks. Gonioscopy showed a successful tra- 
beculectomy. It was felt that the punch for- 
ceps probably closed the ends of Schlemm’s 
canal and the trabeculae by crushing. 


H. T., a 46-year-old woman, was first seen on 
November 4, 1954. Her visual acuity was 20/20, 
R.E., and 20/25, L.E., corrected with a —4.0D. sph. 
=> +1.25D. cyl. ax. 103°, R.E., and a —4.0D. sph. 
=> +1.0D. cyl.’ ax. 82°, L.E. The tension was 32 
mm. Hg (Schigtz), R.E., and 56 mm. Hg, L.E. 
Krukenberg spindles and the typical trabecular pig- 
ment rings of pigmentary glaucoma were present. 
After one drop of pilocarpine (two percent) the 
tension fell to 25 mm. Hg, R.E., and 28 mm. Hg, 
L.E. The visual field, R.E., was normal, the left was 
constricted 15 degrees concentrically. The tension 
remained between 20 and 27 mm. Hg, R.E. (1954 
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Fig. 4 (Sugar). Operative procedure. (A) A conjunctival flap is drawn down and a scleral flap pre- 
pared, involving half the scleral thickness and extending from three mm. from the corneolimbal margin 
to one mm. anterior to the sclerolimbal margin. (B) A keratome incision is made at the sclerolimbal 
margin into the anterior chamber and the limbal incision extended exactly as in cataract extraction to 
include the upper two fifths of the limbus. (C) A Herbert punch forceps blade is inserted and directed 
toward the angle recess. A two mm. section of trabecular wall is removed. (D) A peripheral iridectomy is 


made. (E) Sutured incisions in limbosclera and conjunctiva. 


scale) and between 21 and 31 mm. Hg, L.E., on 
miotics. On February 14, 1956, surgery was advised 
and the possibility of a trabeculectomy discussed 
with the patient. This was done but the tension re- 
mained normal for only about two weeks. On 
March 23, 1956, the tension, L.E., was 60 mm. Hg. 
An Elliot trephination was successfully done on 


March 28, 1956. 


SUMMARY 


Nine clinical instances of trabeculectomy 
are recorded. Eight were done in eyes with 


glaucoma capsulare or pigmentary glaucoma. 
Failure was probably due to the tendency 
to healing in wounds of the trabeculae and 
to closure of the edges of Schlemm’s canal 
by the crushing action of the punch forceps 
in the instances in which they were used. 
Further experimental methods, such as those 
of Redmond Smith or Dellaporta, are to be 
encouraged. 


18140 San Juan (21). 
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THE VALUE OF THE MIDDLEBROOK-DUBOS HEMAGGLUTINATION 
TEST FOR TUBERCULOSIS* 


WHEN RUN ON AQUEOUS SAMPLES OF EYES WITH 
GRANULOMATOUS IRIDOCYCLITIS 


T. F. Scuvaecet, Jr., M.D., J. L. 


Arsocast, M.D., L. 


A. Estera, A.B. 


(With the technical assistance of K. Kimura, M.D., E. Dritasas, M.T., and D. Godwin, A.B.) 
Indianapolis, Indiana 


Since a large percentage of adults have 
had systemic tuberculosis, aqueous titers for 
tuberculosis should be of little significance 
unless the presence of an iridocyclitis due to 
tuberculosis exerts some specific effect on 
the antibody level of the aqueous humor. If a 
tuberculous iridocyclitis has no such specific 
effect, testing aqueous humor with the Mid- 
dlebrook-Dubos method can be no more than 


* From the Departments of Ophthalmology and 

linical Pathology, Indiana University School of 
Medicine. This study was supported by a research 
grant (B1231) from the National Institute of 
Neurological Diseases and Blindness, Public Health 
Service, Department of Health, Education and Wel- 
fare, and by a grant from the Knights Templar Eye 
Foundation. Presented before the Midwestern Sec- 
tion, Association for Research in Ophthalmology, 
Indianapolis, April 23-24, 1960. 
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a rather dangerous and indirect method of 
determining the blood serum titer value. 


ANIMAL STUDIES 


Since the potential practical value of the 
Middlebrook-Dubos test on aqueous humor 
lies in its possible ability to differentiate 
tuberculous from nontuberculous iridocy- 
clitis, these two types of uveitis were pro- 
duced in the same rabbits; and since tuber- 
culous uveitis in man is not a primary affec- 
tion but is secondary to systemic tuber- 
culosis, these rabbits were first given sys- 
temic tuberculosis. 


METHOD OF PROCEDURE 

Twenty-one adult mongrel rabbits, weigh- 
ing more than 3.0 but less than 5.0 kg., and 
having normal eyes, were injected sub- 
cutaneously in the groin with 0.25 ml. of a 
thick salt solution of the H37RV strain of 
human tubercle baccilli (10° living bacilli). 
During the experiment seven rabbits died, 
four early in the study and three later on. 
After four weeks the anterior chambers of 
the rabbits were injected with either H37RV 
tubercle baccilli or with horse serum. Horse 
serum was used as a control agent to pro- 
duce a nonspecific granulomatous iridocycli- 
tis. One eye of each rabbit received tubercle 
bacilli and one eye horse serum, but the 
selection of which anterior chamber received 
which type of inoculum was done in a ran- 
dom fashion and the ophthalmologist doing 
the grading (K. K.) kept in ignorance. The 
anterior chamber injections were made with 
30-gauge needles on tuberculin syringes. 
One eye received 0.2 ml. of 0.018 mg. packed 
wet weight of tubercle bacilli and the other 
eye 0.015 ml. of normal horse serum that had 
been sterilized through a Seitz filter. The 
rabbit eyes were graded clinically with the 
aid of a slitlamp microscope. 

The Middlebrook-Dubos test was run on 
the blood serum at weekly intervals for the 
four weeks before and the four weeks after 
the injection into the eyes (fig. 1). Since in 
the practice of ophthalmology it is desirable 


to test the first aqueous obtained on kerato- 
centesis and not have to repeat the test for 
a more protein-rich secondary aqueous, and 
since the primary aqueous might be expected 
to be less influenced by the antibody titer of 
the blood and more influenced by the pos- 
sible local production of antibodies, only pri- 
mary aqueous was studied in this experi- 
ment. It was collected before the intraocular 
injections and weekly thereafter for four 
weeks (fig. 1). The aqueous samples were 
coded so that the medical technologist run- 
ning the test was not cognizant of their 
source. The technique was that previously 
reported except that it was considered un- 
necessary to inactivate the complement in 
the aqueous. 


RESULTS OF ANIMAL EXPERIMENTS 


In Figure 1 it can be seen that the mean 
titer in the blood serum was slightly elevated 
before the attempt to make our rabbits tuber- 
culous by injecting them in the groin with 
tubercle bacilli. It is possible that these rab- 
bits contracted tuberculosis by aerosols from 
infected guinea pigs in the same room. As 
far as this experiment is concerned it is 
not important since we wished to produce 
systemic tuberculosis before the injection 
into the eyes. A group of eight more iso- 
lated control rabbits injected intraperitone- 
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Fig. 1 (Schlaegel, Arbogast and Estela). Serum 
and aqueous Middlebrook-Dubos titers before and 
after groin injection of tubercle bacilli at 0 weeks 
and anterior chamber injections of either horse 
serum or tubercle bacilli at four weeks. 
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ally with 0.05 ml. of horse serum and three 
injected with the Tween-80 preparation had 
uniformly negative serum and aqueous hu- 
mor titers on the Middlebrook-Dubos test. 
It is logical to assume that if the aqueous 
titers for tuberculosis are simply a result 
of leakage or transudate from the blood into 
the aqueous humor, the aqueous humor titers 
would correlate only the severity of the iri- 
docyclitis produced. At one week after the 
intraocular injections (fig. 2) there was no 
correlation of the aqueous titers with either 
the severity of the iridocyclitis or with the 
fact that one eye of each rabbit was injected 
with tubercle bacillii and the other with horse 
serums, After this first week, however, the 
height of the aqueous titers was definitely 
correlated, not with the severity of the irido- 
cyclitis, but with the injection of tubercle 
bacilli into the eye (figs. 3, 4, and 5). After 
the first week there was no instance in which 
a rabbit with systemic tuberculosis gave an 
aqueous titer of greater than % in the eye 
injected with horse serum. It would thus be 
apparent that a titer of 4% or above would 
diagnose the presence of tuberculous iridocy- 
clitis in this experimental group of rabbits 
without resulting in any false positives. On 
the other hand false negatives are apparent 
in that many of the eyes receiving tubercle 
bacilli had titers below %. Inspection of 


] 
| 
=| ® 
wed 4 
| 
| «| vet r® T 4 
vat 
<| 
o+ 
1 t + + + + 
0 ++ +++ +444 | 
[| 


Fig. 2 (Schlaegel, Arbogast and Estela). Cor- 
relation of severity of iridocyclitis (0-4+) with 
aqueous titer (0-1/256) in each of the eyes of 17 
tuberculous rabbits one week after the intraocular 
injection of either tubercle bacilli (T) or horse 
serum (S). 
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Fig. 3 (Schlaegel, Arbogast and Estela). Cor- 
relation of severity of iridocyclitis (0-4+) with 
aqueous titer (0-1/256) in each of the cyes of 15 
tuberculous rabbits two weeks after the intraocular 
injection of either tubercle bacilli (T) or horse 
serum (S). 


the data reveals that the more logical cut- 
off point is the dividing line between 0 and 
Y%. Even this low dividing line will result in 
some of our cases of experimental tubercu- 
lous iridocyclitis being missed since at two, 
three, and four weeks there are some eyes 
injected with tubercle bacilli with a negative 
aqueous titer (figs. 3, 4, and 5). 


CLINICAL STUDIES 


Our uveitis patients routinely had their 
serums tested and whenever possible those 
patients with iridocyclitis also had both their 
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Fig. 4 (Schlaegel, Arbogast and Estela). Cor- 
relation of severity of iridocyclitis (0-4+) with 
aqueous titer (0-1/256) in each of the eyes of 15 
tuberculous rabbits three weeks after the intraocular 
injection of either tubercle bacilli (T) or horse 
serum (S). 
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Fig. 5 (Schlaegel, Arbogast and Estela). Cor- 
relation of severity of iridocyclitis (0-4+) with 
aqueous titer (0-1/256) in each of the eyes of 12 
tuberculous rabbits four weeks after the intra- 
ocular injection of either tubercle bacilli (T) or 
horse serum (S). 
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TABLE 1 


aqueouses checked by the Middlebrook- 
Dubos method. Those cases of iridocyclitis 
which had the aqueous tested included both 
the pure variety and the type which is appar- 
ently a spill-over from or reaction to an in- 
flammation in the posterior segment. There 
were 34 patients who had both their aqueous 
and serum tested by the Middlebrook-Dubos 
technique (table 1). Sixty-five percent of 
these 34 patients had a positive serum titer 
whereas only 26 percent had a positive aque- 
ous titer. The serum titers tended to run 
higher than the corresponding aqueous values. 

In Table 2 we have compared the titer 
values from the serum of all our uveitis pa- 
tients grouped by diagnosis into those with 
tuberculous and those with nontuberculous 


DaTA ON 34 PATIENTS WITH IRIDOCYCLITIS WHO HAD BOTH SERUM AND AQUEOUS 
DETERMINATIONS ON THE MIDDLEBROOK-DUBOs TEST 


Gran. Anterior 


Isoniazid 
Hospital or or Both : : Serum Aqueous Tuberculin : 
Number Non- Seg- Diagnosis Titer iter Reaction — 

gran. ments 

257578 G A Unknown 1-8 0 0 0 
261444 G A Heterochromic cyclitis 1-2 0 PPD #2 0 
262716 G A Unknown 0 0 0 0 
261984 G B Tuberculosis 1-32 0 0 0 

24816 G B Toxoplasmosis 0 0 f PPD 41 0 
264210 G B Toxoplasmosis 0 0 0 0 
236198 G B Unknown 0 1-2 1/1 ,000 0 
256788 G A Unknown 1-32 0 0 Equivocal 
204716 G A Unknown 1-32 0 0 Not done 
246779 G A Virus infection 1-64 0 0 Not done 
259460 G B Toxoplasmosis 1-32 1-4 Not done Not done 
260444 NG A Rheumatoid arthritis 1-64 1-4 PPD #2 Not done 
248356 G B Tuberculosis 1-32 1-16 0.1 of 1/100 Positive 
249962 G B Unknown 0 0 1/1 ,000 0 
251736 G B Toxoplasmosis 0 0 0 0 
250973 G A Unknown 0 0 0 0 
214942 NG A Rheumatoid arthritis 0 0 0.1 of 1/100 0 
254399 NG A Unknown 0 0 0.1 of 1/100 Not done 
103769 G A Toxoplasmosis 0 0 Not done Positive 
245126 NG A Unknown 0 0 1/10 ,000 0 
205444 NG A Unknown 0 0 1/10 ,000 0 
249971 G A Unknown 1-8 0 1/1,000 0 
256266 NG B Unknown 1-8 0 0.1 of 1/100 Not done 
250998 G A Unknown 1-8 0 1/1,000 0 
256775 G B Unknown 1-8 0 0.1 of 1/100 0 
256791 G A Heterochromic cyclitis 1-8 0 1/10 ,000 ,000 
256750 NG A Unknown 1-8 0 1/10,000 ,000 Not done 
236812 G B Unknown 1-8 1-2 0 0 
171827 G B Unknown 1-4 14 1/1 ,000 0 
239139 G A Tuberculosis 1-8 1-16 1/16 ,000 Positive 
139715 G B Toxoplasmosis 1-16 0 1/1 ,000 
249999 G B Toxoplasmosis 1-16 0 0.1 of 1/100 0 
248399 G A Tuberculosis 1-16 1-4 1/100 ,000 Positive 
246795 G B Toxoplasmosis 1-16 1-16 0.1 of 1/100 
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TABLE 2 


THE MIDDLEBROOK-DUBOS SERUM TITERS COMPARING TUBERCULOSIS WITH 


NONTUBERCULOSIS GRANULOMATOUS UVEITIS CASES 


0 1/2 1/4 1/8 


1/16 1/32. 1/64 1/128 1/256 Total 


Tuberculous 3 
Nontuberculous 


10 


4 1 1 13 
11 6 4 1 49 


TABLE 3 


THE MIDDLEBROOK-DUBOS AQUEOUS TITERS COMPARING TUBERCULOUS WITH 


NONTUBERCULOUS GRANULOMATOUS UVEITIS CASES 


0 1/2 


1/4 1/8 


1/16 1/32 Total 


Tuberculous 1 
Nontuberculous 


A COMPARISON OF MIDDLEBROOK-DUBOS SERUM VALUES IN GRANULOMATOUS 
AND NONGRANULOMATOUS UVEITIS CASES 


0 1/2 1/4 


1/8 1/16 1/32 1/64 1/128 1/256 Total 


Granulomatous 29 5 9 
Nongranulomatous 11 2 


16 23 13 7 1 1 104 
9 4 4 7 34 


TABLE 5 
A COMPARISON OF MIDDLEBROOK-DUBOS AQUEOUS VALUES IN GRANULOMATOUS 


AND NONGRANULOMATOUS UVEITIS CASES 


0 1/2 1/4 


1/8 1/16 1/32 1/64 1/128 1/256 Total 


Granulomatous 23 2 4 3 32 
1 7 


Nongranulomatous 6 


uveitis. The diagnosis of tuberculous and 
nontuberculous uveitis was based on a thor- 
ough uveitis survey including skin tests, X- 
ray studies, blood tests, and the isoniazid- 
streptomycin therapeutic test for tubercu- 
losis. Only those cases that were given a 
diagnosis other than tuberculosis and none 
of the undiagnosed cases were included in 
the group labeled as nontuberculous. All de- 
cisions as to etiology were made before the 
values of the Middlebrook-Dubos titer were 
known. Assuming that our clinical diagnosis 
of tuberculosis has some validity, it is appar- 
ent that the Middlebrook-Dubos test on 
blood serum is not of help since 10 of 13 or 
77 percent of those diagnosed as tuberculous 
had positive titers as compared to 38 of 49 


or 78 percent of those considered not tuber- 
culous. When we turn to the aqueous values 
(table 3) on the Middlebrook-Dubos test, 
however, we find that three of four or 75 
percent of those considered to be tuberculous 
had positive titers as compared to three of 18 
or 15 percent of those considered not tuber- 
culous. 

Further evidence for the lack of value of 
the serum determination of the Middle- 
brook-Dubos and the possible value of the 
aqueous titer in the diagnosis of tuberculous 
uveitis is apparent from a study of Tables 
4 and 5 where the titer values of granuloma- 
tous and nongranulomatous cases of uveitis 
are compared. We tested 104 patients with 
granulomatous uveitis and found 75 or 72 


631 
5 1 
1 18 
TABLE 4 
ike 
= 
a 


T. F. SCHLAEGEL, JR., J. L. ARBOGAST AND L. A. ESTELA 


TABLE 6 


A COMPARISON OF THE MIDDLEBROOK-DUBOS SERUM TITERS IN UVEITIS CASES WITH A 


POSITIVE AS COMPARED TO A NEGATIVE RESPONSE TO ISONIAZID 


1/16 1/32 1/64 1/128 1/256 


0 1/2 1/4 1/8 Total 
Positive Therapeutic Test § 1 3 3 1 13 
Negative Therapeutic Test 20 4 4 12 12 & 4 64 


percent to be positive as compared to 68 
percent or 23 of 34 nongranulomatous cases. 
It is obvious that there is no significant dif- 
ference between these two samples. When 
we turn to the aqueous titers (table 5) we 
find twice the percentage in the granuloma- 
tous as compared to the nongranulomatous 
group. Nine of 32 or 28 percent of the aque- 
ous titers were positive in the granulomatous 
cases as compared to one of seven or 14 per- 
cent in the nongranulomatous. 

The isoniazid-streptomycin therapeutic test 
for tuberculosis may prove to be one of our 
best measures for the diagnosis of tubercu- 
lous uveitis. In Tables 6 and 7 we have com- 
pared the titer values obtained in uveitis 
cases with positive as compared with those 
with a negative response to either isoniazid 
and streptomycin or isoniazid alone. The 
serum titers were positive in eight of 13 or 
62 percent of those with a positive response 
and 44 of 64 or 69 percent of those with a 
negative response to isoniazid. Contrast these 
insignificant findings with those in Table 7 
where we see that the aqueous humor was 
positive in four of five or 80 percent of 
those having a positive isoniazid response as 
compared to five of 26 or 19 percent of those 
having a negative test. 

Thus the aqueous test appears to be of 
value in helping differentiate between those 
cases which are probably tuberculous and 
those which are probably not tuberculous 


TABLE 7 


whereas the serum Middlebrook-Dubos test 
is without any value in this regard. 


DIscussIon 


Most investigators have considered a 
serum Middlebrook-Dubos titer of % as 
positive evidence of systemic tuberculosis 
with positive reactions in 75 to 90 percent 
of tuberculous patients as compared with 
nine to 26 percent in healthy adults. Some 
consider it a good indicator of the degree of 
activity of tuberculosis. When we turn to the 
eye, however, the value of serum values in 
the etiologic diagnosis of endogenous uveitis 
is far from convincing. For example Cremer 
and Cremer reported that 74 percent of pa- 
tients with clinically ocular tuberculosis had 
a positive titer when the Middlebrook-Dubos 
test was run on their blood serum. They ap- 
parently did not run a control series. We 
found 77 percent of our patients diagnosed 
as having ocular tuberculosis had positive 
serum titers as compared to 78 percent of 
those diagnosed as not tuberculous. In this 
report we have also demonstrated that in 
our series of patients with iridocyclitis 
the serum values of the Middlebrook-Dubos 
test were unable to help differentiate be- 
tween a granulomatous and a nongranulom- 
atous etiology giving a positive response 
in 72 percent of the granulomatous as com- 
pared to 68 percent of the nongranulomatous 
cases. There was also no correlation of a 


A COMPARISON OF THE MiIpDLEBROOK-DuBos AQUEOUS TITERS IN UVEITIS CASES WITH A 


POSITIVE AS COMPARED TO A NEGATIVE RESPONSE TO ISONIAZID 


1/16 1/32 1/64 1/128 1/256 Total 


0 1/2 1/4 1/8 
Positive Therapeutic Tests 1 2 2 5 
Negative Therapeutic Tests 21 2 2 1 26 
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positive response on the serum Middlebrook- 
Dubos test and the response of the patient 
to a therapeutic trial on isoniazid. The serum 
titers were positive in 62 percent of those 
with a positive response to isoniazid as com- 
pared to 72 percent of those with a negative 
response. Thus it seems fairly clear to us 
from our own experience and from a review 
of the literature that for the diagnosis of 
ocular tuberculosis the serum Middlebrook- 
Dubos test is without merit. 

The value of the Middlebrook-Dubos 
hemagglutination test for tuberculosis when 
run on aqueous samples of eyes with granu- 
lomatous iridocyclitis seems much more 
promising despite the negative results of 
Lorenzen. Kiyosawa found the secondary 
but not the primary aqueous was positive for 
antibodies in immune allergic rabbits, but in 
animals given intraocular tuberculosis anti- 
bodies were found in the primary aqueous, 
as was our experience. Witmer observed that 
the antibody content of the gamma-globulin 
of the aqueous humor was higher in local 
infection than the antibody content of the 
serum; the local antibody activity in turn 
was roughly correlated with the degree of 
plasma cell infiltration of the uvea, and these 
plasma cells were found to contain the anti- 
bodies These studies of Witmer thus indi- 
cate that there is a specific reaction in the an- 
terior chamber and the antibodies found 
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there are not just a spill-over from the 
serum. Since our studies demonstrate a lack 
of correlation between serum and aqueous 
titers, they would tend to confirm Witmer’s 
results. 


CONCLUSIONS 


1. Aqueous titers on the Middlebrook- 
Dubos hemagglutination test for tuber- 
culosis do not correlate closely with the serum 
titers in the same animal or patient. 

2. Serum Middlebrook-Dubos titers are 
of little or no value in the diagnosis of tuber- 
culous iridocyclitis. 

3. Aqueous Middlebrook-Dubos titers are 
of value in the diagnosis of tuberculous irido- 
cyclitis but the following limitations must 
be remembered: 

a. The aqueous titer may be zero in tuber- 
culous iridocyclitis. 

b. The aqueous titer may be positive with- 
out the patient having tuberculous iridocy- 
clitis. 

c. Our animal experiments would indicate 
that an aqueous titer of \% is significant 
but our human studies do not clarify this 
problem. 

4. Since the aqueous Middlebrook-Dubos 
test is of potential diagnostic value, it de- 
serves further study. 
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THE IMPORTANCE OF EARLY TREATMENT OF ESOTROPIA* 
Per Ruse, M.D. 


Hamar, Norway 


During the last decades newer views en 
the pathogenesis of convergent squint have 
given rise to new principles of treatment 
(Duke-Elder’s textbook) and one of the 
main points is that the treatment should start 


as early as possible. 

From our ophthalmologic journals, how- 
ever, we get the impression that these prin- 
ciples have been unsatisfactorily followed in 
ophthalmologic practice as we still see that 
the treatment of children with convergent 
squint starts when the child has reached 
school age. Consequently, the result is that 
only a small percentage obtained binocular vi- 
sion and, as the binocular vision is the most 
important stabilizing factor for the position 
of the eye, there will often be a lability in 
the eyes’ position after surgery at such a 
late stage. 

Hoping to support the opinion that early 
treatment is preferable, I have collected data 
concerning my cases of convergent squint 
treated before the patients reached school 
age. 

Uncertainty concerning etiology and path- 
ogenesis will lead to uncertainty in therapy. 
Few things demonstrate this more clearly 


*From St. Torfinn’s Eye Hospital. 


than the multitude of methods used during 
the past hundred years in the treatment of 
squint. 

The uncertainty concerning the cause of 
squint has been a necessary consequence of 
the early stage of the child’s development at 
which the ailment occurs, preventing the 
child from helping us with the information 
we need. When the child has become old 
enough to co-operate, so many changes have 
taken place in the binocular function that 
no one could distinguish cause from effect. 

If the treatment of strabismus has been a 
weak point of ophthalmology, this has not 
been because of lack of interest but rather 
because of the confusing number of explan- 
ations given by various investigators. 

Working from a simple theory about dif- 
ferences in muscular strength, Dieffenbach 
and Albrecht v. Graefe one hundred years 
ago began surgical treatment of strabismus. 
A relative of v. Graefe, Adolf Grafe, main- 
tained that the amblyopia in the squinting 
eye was congenital and unchangeable. This 
view was unfortunately accepted and has 
cast deep shadows on squint therapy for 
three fourths of a century. As recently as 
1929 at the International Congress of Oph- 
thalmology in Amsterdam, H. M. Morton 
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maintained that the amblyopia was congenital 
and primary in relation to the squint. 

This opinion has lead to a long period of 
passivity except toward those squinters who 
were included in Donders’ hypermetropic and 
accommodative group and could be cured by 
glasses. 

At about the turn of the century Javal and 
Worth put forward their doctrine of con- 
genital lack of fusion. This doctrine opened 
the orthoptic era which flourished most in 
British eye clinics. 

The mechanical view has had to relin- 
quish pure muscular strength as the cause 
of strabismus because of the discovery that 
the eye muscles have many times the 
strength needed to move the eye. Instead, 
the many ligaments of the eye as well as 
the position and form of the orbit in chil- 
dren and adults were emphasized. 

The school which seeks to set the entire 
treatment of squint on a new footing is, 
however, based on the fact that binocular 
vision is not an innate faculty but is depend- 
ent on reflexes which develop gradually dur- 
ing the first years of life. From this it fol- 
lows that the smaller the child is, the less 
is the mechanical, motor, or innervational 
imbalance needed to bring about a squint. 

The therapeutic consequence of this must 
be that early treatment, besides preventing 
amblyopia, also gives the best chances of 
establishing binocular function. 


MATERIAL 


My material consists of those children 
who from 1947 to 1955 have undergone 
muscle operations in treatment directed at 
achieving binocular function. With the ex- 
ception of two patients, both aged six and 
one-quarter years, they have all at the com- 
mencement of treatment been under six 
years of age. I have established this age as 
the upper limit for which treatment along 
the lines I have adopted is reasonably re- 
warded by increased visual acuity and bin- 
ocular function. 

Consequently the material omits, with the 


exception of two, all those children who 
consulted me for the first time after their 
sixth year. Furthermore I have omitted pa- 
tients with convergent squint under the age 
of six years who have not had surgical treat- 
ment for the following reasons: 

1. Because binocular function has been 
achieved without operation (by means of 
occlusion, convex glasses, or prisms). 

2. Cases from the years 1947-1950 be- 
cause the method was still on an experi- 
mental stage. After 1951, only very few 
cases presenting congenital weakness of ab- 
duction or low intellect which did not seem 
to justify any long-lasting treatment. 

3. Because of unwillingness or inability 
of parents to carry out the occlusion treat- 
ment. 

Twelve of the children under six years of 
age treated by operation who should have 
been included in the material have been 
omitted because they disappeared from fur- 
ther treatment before results could be re- 
corded. 

The material consists, then, of 119 chil- 
dren, 52 boys and 67 girls. 

The squinting eye was in 34 cases the 
right eye, in 65 cases the left, and 20 had 
alternating squint. 

The angle of squint. Because of the early 
age of these children an exact measurement 
of the squinting angle was in many cases 
impossible on the first examination. The 
measurement or estimation of the angle 
gave the following results: 10-20 degrees in 
40 cases; 25 to 30 degrees in 56 cases ; more 
than 30 degrees in 18 cases; variable in one 
and not recorded in four cases. 

Vertical component. In 14 cases the 
squinting eye was more or less lifted on 
adduction. 

The refraction in each patient was exam- 
ined under atropine mydriasis. One was 
slightly myopic, 16 were emmetropic, 40 had 
a hypermetropia between 0.5D. and 1.75D. 
and 63 had a hypermetropia of 2.0D. or more. 

The age at which strabismus started. This 
will often be a matter of uncertainty as we 
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In the table place is given only to horizontal deviation and phorias at last examination, A vertical deviation or phoria was present in the following cases: 


64. L 5 hyper. 


. L 1 hyper. 
. L 2 hypo. 


5 


44. Slight alt. hyper. 
82. R 1 hyper. 


2 hypo. 


18. L 
68, R 2 hyper, 


Vertical tropia: 


& 

> 
= 
< 

a 


22 


18. L 1 hypo. 
5. L 1 hypo. 
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are dependent only on the observation of 
parents. The age was stated in 116 of the 119 
cases, varying from 0.0 to 4.75 years, the av- 
erage being 1.5 years. 

The age at which treatment was started. 
Treatment was started between the age of 
six months and six and one-fourth years the 
average being three years, that is, an aver- 
age of one and one-half years after the 
stated beginning of strabismus. 


TREATMENT 


My guiding principle has been that here, 
as always in medicine, prevention is better 
than cure. With regard to squint—ambly- 
opia prevention by means of alternating oc- 
clusion at the time when the child begins to 
squint is easier than improving visual acuity 
later. 

Concerning binocular function, this ought 
to be regained well before the child’s sixth 
birthday. Treatment must therefore be un- 
dertaken at an age at which the child can 
barely co-operate. Orthoptic treatment im- 
plies the patients co-operation and can then 
be started only at a time when the greatest 
chances for binocular function have been 
wasted. 

My scheme of treatment has gradually as- 
sumed the following routine: 


1. OCCLUSION TREATMENT 


Treatment by occlusion has a double pur- 
pose: 

a. Prevent, cure, or improve the ambly- 
opia. 

b. Prevent or counteract such faulty co- 
ordination of the eyes as suppression, false 
projection, and anomalous correspondence. 

Treatment should begin immediately stra- 
bismus is observed. This condition has been 
far from fulfilled in my cases, in which treat- 
ment was started on the average 1.5 years 
after the stated beginning of strabismus. 
On the other hand I have noticed an in- 
creasing tendency to bring squinting chil- 
dren to the ophthalmologist early, as the 


knowledge becomes more widespread that 
treatment will be started at once. 

The mothers must be told that occlusion 
treatment needs to be adhered to rigidly and 
that occlusion treatment incompletely car- 
ried out is almost as much bother but very 
little use. 

I have, as a rule, used adhesive tape oc- 
clusion to begin with; later and with slightly 
older children the plaster has in some cases 
been exchanged for well-fitted glasses with 
frosted glass for the eye to be occluded. For 
the eye in use, the hypermetropic patient 
wears a correcting lens but the emmetropic 
no lens for the reason that lenses occasion- 
ally mist, tempting the child to remove the 
glasses. 

In alternating squint the period of occlu- 
sion of each eye has been a week. In mo- 
nocular squinters with amblyopia the period 
has varied according to the degree of ambly- 
opia but should in no case be longer than 
four to six weeks, since an occlusion even 
of this duration can bring about a temporary 
amblyopia of the previously sound eye to an 
extent which may cause the mother great 
alarm. Occlusion periods of the squinting 
eye have been followed by one week’s occlu- 
sion of the sound eye. 

The occlusion has preferably been contin- 
ued until the eyes alternated freely, and un- 
til the visual acuity of the squinting eye was 
improved as much as considered possible. 

It is at this point that the tests for visual 
acuity present great problems. Anyone who 
has used Heimann’s pointing tests will have 
met with the disappointing experience that a 
visual acuity of 5/5 according to this test 
can prove to correspond to 6/18 on Snel- 
len’s test types. Sjégren’s charts (Stille, 
Stockholm) correspond somewhat better to 
Snellen. 

In my material, 18 patients had no occlu- 
sion treatment before the operation particu- 
larly in the early years of this method of 
treatment. In two cases, occlusion was 
deemed ineffectual. One hundred one chil- 
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dren had more or less effective occlusion 
treatment for an average period of 9.5 
months. 

Before the next phase of treatment was 
started hypermetropics have worn glasses so 
long that the angle of squint can be deter- 
mined with the hypermetropia corrected. 


2. SURGICAL CORRECTION OF SQUINT 


When the occlusion treatment has 
achieved its objectives, the time is ripe for 
surgical correction of the strabismus. 

In cases where treatment was started dur- 
ing the first two years of life, I have often 
continued this occlusion treatment until the 
child has reached the age of three or four 
years, when examination and observation 
are easier. If the child at this age can relate 
what it sees of Dahlfeld’s pictures in a ster- 
eoscope with the help of prismatic lenses of 
a strength corresponding to the angle of 
squint, I felt that I could acquire informa- 
tion toward the prognosis of binocular func- 
tion. 

On the other hand it is important that the 
treatment should have entered its third and 
final phase well before the child reaches the 
age of six years, as the achievement of good 
binocular function is much more difficult af- 
ter this time. : 

In choosing method of operation each 
surgeon ought to choose a method with 
which he is familiar and the effect of which 
he has learned. 

Vertical deviation requires treatment to 
the same extent as horizontal, and that devi- 
ation which was most pronounced was 
treated first. If the first operation left an 
esotropia of more than six degrees, a new 
operation has been considered necessary. I 
intend in my operations to leave a slight 
esotropia, but never of more than five or six 
degrees. This is because of the tendency of 
some eyes to diverge in the course of later 
school years. 

My choice of operation has been affected 
by the fact that I have no anesthetist and 
therefore prefer a simple method of opera- 
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tion, making it possible to operate a major- 
ity of the children under local anesthesia af- 
ter general premedication only. 

When the angle of squint has been less 
than 20 degrees, I have carried out a simple 
recession placing the muscle back half as 
many mm. as there are degrees in the angle 
of squint. This operation has increasingly 
replaced a lengthening of the tendon. 

When the esotropia has been 20 degrees 
or more, I have used a tenotomy, taking 
great care to leave intact the ligaments ad- 
jacent to the muscle tendon. My results 
show that when carried out in this way, 
tenotomy has left me only a moderate num- 
ber of cases of insufficiency or overcorrec- 
tion. 

It should be emphasized that re-estab- 
lished binocular function is the best insur- 
ance against future alterations in the posi- 
tion of the eye. 

When the eye was raised on adduction I 
performed a myectomy of the inferior ob- 
lique. 

After tenotomy or recession the child was 
sent home without being hospitalized and 
continued alternating occlusion until the 
next consultation. 


3. EXACT CORRECTION OF REMAINING ANGLE 
WITH PRISMS 


The next important step is to correct the 
remaining angle of the squint as exactly as 
possible with prisms in order to place the 
images centrally in the macula of both eyes. 
If the child is able to give the phoria in the 
horizontal and vertical plane using Mad- 
dox’s rod test, this is valuable information. 
Otherwise I attempted by means of alter- 
nately covering and uncovering the eyes 
(hypermetropia corrected) to find the prism 
with which focusing movement stopped 
both horizontally and vertically. 


4. SUBSEQUENT TREATMENT AND CONTROL 


Control of position, balance, binocular 
function and visual acuity must continue 
throughout school age at intervals increasing 
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from three months to one year. An altera- 
tion in balance may require a change in the 
prisms. Increasing firmness of co-ordination 
has sometimes justified a reduction in the 
prismatic power even though the phoria is 
unchanged. 

It seems to me as though a regained bin- 
ocular function does not imply the same 
active exercise of the sight of a squinting 
eye as an occlusion treatment does. It has, 
therefore, sometimes been necessary to give 
occlusion treatment periodically also after 
the achievement of binocular function. In 
an unexpected failure of binocular function 
I have also given a period of occlusion treat- 
ment with subsequent correction of the 
glasses. 


RESULTS 


After an average total period of observa- 
tion of 6.2 years and an average period of 
observation after the last muscle-operation 
of 4.7 years I find the following: 

Squint-amblyopia has been _ registered 
only: 

1. With visual acuity less than 6/12. 

2. With a difference of visual acuity of 
more than one line on Snellen’s tables be- 
tween the two eyes. 

According to these criterias I have found 
uncured or incompletely cured squint am- 
blyopia in 17 of the 119 cases with the fol- 
lowing visual acuity on the squinting eye 
(Snellen’s test types). 

6/18 in 9 cases 
6/24 in 3 cases 
6/36 in 4 cases 
6/60 in 1 case 

Binocular function has been examined by 
stereoscope and with Dahlfeld’s pictures for 
squinting children, the depth perception by 
stereoscope and with Sattler’s pictures. 

With this examination I have found: 


Cases PERCENT 
Binocular function 


with depth perception 59 49.5 
Fusion 

without depth perception 36 30.3 
No binocular 

function 24 20.2 
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Prognosis as influenced by the age of the 
child at the beginning of strabismus. In 
three out of the 119 the age of the child at 
the beginning of the squint is not recorded. 

Out of 42 children who started squinting 
before the age of six months 26 obtained 
binocular vision (61.9 percent). Out of 74 
children who started squinting after the age 
of six months 66 obtained binocular vision 
(89.1 percent). 

Although we have to consider the time of 
onset of the squint as given by parents 
somewhat unreliable, these figures demon- 
strate clearly that the prognosis for binocu- 
lar vision is much better in the cases where 
we may suppose that the child has had a 
period with binocular vision before the be- 
ginning of strabismus. 

Prognosis as influenced by the interval 
between the beginning of the squint and be- 
ginning of therapy. In 92 children who ob- 
tained binocular function the interval was 
on an average 1.5 years. In 24 children who 
did not obtain binocular function the inter- 
val was on an average 1.9 years. 

Prognosis for the accommodative and the 
nonaccommodative group. In hypermetropia 
of more than 2.0D. the strain of accommoda- 
tion may be considered as an important fac- 
tor in the development of convergent squint. 
If all cases showing a hypermetropia of 
2.0D. or more are placed in an accommoda- 
tive group I find: 

Out of 63 accommodative cases 54 ob- 
tained binocular function (86 percent). Out 
of 56 nonaccommodative cases 41 obtained 
binocular function (73.2 percent). 

These figures must be related to the age 
stated for the beginning of the squint. In the 
accommodative group 29.5 percent were 
stated to be squinting before the age of six 
months. For the nonaccommodative group 
this figure was 43.6 percent. 

Prognosis for monocular and alternating 
squint. Results in binocular vision were 
slightly poorer in the alternating group. Out 
of 99 monocular cases 80 obtained binocular 
vision (80.8 percent). Out of 20 alternating 
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cases 15 obtained binocular vision (75 per- 
cent). 

Prognosis as influenced by the vertical 
component. Among 20 cases with vertical 
component six have had a vertical muscle 
operated. The results in binocular function 
are slightly poorer than for the whole group. 
BINOCULAR 
Function No 


witnout Dertu Binocutar 
PERCEPTION Function 


Dertu 
PERCEPTION 


Operatered 

on vertical muscle 4 1 1 
Not operated 

on vertical muscle 3 6 5 


7 7 6 


Relation between depth perception, age of 
the patient and duration of observation. It is 
my experience that depth perception appears 
later in the period of treatment than fusion. 
This may be caused by the stage of develop- 
ment of the binocular function or by the 
maturity of the child. My tables give a some- 
what higher age (10 years) and longer time 
of observation (5.2 years) in the group with 
depth perception than in the group with 
fusion only (age 8.6 years, observation time 
3.8 years). 

In the short time since I collected my 
material I have found depth perception in a 
few children who are recorded with fusion 
only and I expect that in the near future 
others will have to be transferred to this 
group. 

Binocular function with co-operation of 
one fovea with parafoveolar spot of the 
other eye. In several cases with binocular 
function and even in cases with depth per- 
ception I find that, when the leading eye is 
covered, the other eye must make a fixation 
movement of one to two degrees to fix the 
object. 

We can clearly see that this must be a 
fixed co-ordination because, when we put in 
front of the eyes prisms of a strength ex- 
pected to correct the faulty position, the fixa- 
tion movement remains. In other words, both 
binocular function and depth perception are 
present in spite of an anomalous correspond- 
ence between the foveola of one eye and a 
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point one to two degrees outside the foveola 
of the other eye. 

In my group of 59 children with depth 
perception, eight had this anomaly, among 
them seven as an esotropia of 0.5 to 3.0 
degrees, one as an hypertropia of 1.0 to 2.0 
degrees. 

In the group of 36 cases with fusion with- 
out depth perception 15 had this anomaly, 
nine as an esotropia, two as a hypertropia, 
four as an exotropia, all of them 1.0 to 2.0 
degrees, and one as an exotropia of 5.0 re- 
grees. Altogether this anomaly is found in 
23 of the group of 95 with binocular func- 
tion (24 percent). 

The anomaly is more frequent in the 
group in which the squint started before the 
age of six months (40 percent compared 
with 19 percent among those who started 
squinting after this age). The interval be- 
tween the start of squint and the start of 
treatment was two years for those who had 
the anomaly as compared to 1.5 years for 
those who had not. 

The frequency was also higher among 
those who had arrest of squint amblyopia 
(40 percent compared to 12 percent among 
those who had not). 

I want to emphasize that the binocular 
function, as well as the depth perception, in 
the patients with this anomaly appeared 
spontaneous and genuine. They have not 
gone through any orthoptic treatment with 
stereoscope or synoptophore and I have not 
been able to state any focusing movement 
which can explain the binocular function in 
these patients through rapid alternating fixa- 
tion of the eyes. 

I have sometimes wondered if Bangerter’s 
and Cuppers’ blinding treatment would be 
able to eliminate this anomaly but I find it 
doubtful that a spot 1.0 to 2.0 degrees out- 
side the foveola may be blinded without blind- 
ing the center of the foveola at the same time. 


CONCLUSION REGARDING PATHOGENESIS 


The treatment used in this series contains 
no training of a failing fusion faculty—it 
only ofters chances of development of a 
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The fact that this treatment has led to bin- 
ocular function in 80 percent of the cases 
shows clearly that the main cause of the 
squint in these children is to be found in the 
innervational—motor sphere—not in the sen- 
sory, although we cannot deny the possi- 
bility of variations as to time and degree of 
the reflexes on which the binocular vision is 
dependent. In several convergent squinters I 
have seen that the faculty of fusion is not 
only present but that it also may be rather 
strong. 

In some of the children in my series who 
were operated on in the beginning of the 
period mentioned in this paper I did the 
operation only to obtain an improvement of 
a disfiguring squint without any hope of 
binocular function. The result, however, was 
better than expected as parallelism and bin- 
ocular function appeared in spite of a rather 
high degree of esophoria postoperatively. 
Nine of the children obtained binocular 
vision without the help of prisms after an 
operation which left an esophoria of as much 
as 5.0 to 12 degrees. 

Position of the eyes at the last examina- 
tion of the 24 children who did not obtain 
binocular vision. When cosmetically good re- 
sults are considered, there were seven cases 
with parallelism, six cases with esotropia be- 
low 10 degrees, three cases with exotropia 
below 10 degrees, and three cases with hy- 
pertropia below 10 degrees, totalling 19 
cases. 

Considering cosmetically unsatisfactory 
results, there were three cases with esotropia 
of 15 degrees, one case with esotropia of 30 
degrees and one with exotropia of 30 de- 
grees, totalling five cases. 

In five children who obtained binocular 
function and two who did not, the operation 
led to overcorrection which necessitated a 
resection of the previously weakened muscle. 
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fusion faculty which has been there before. 


SUMMARY 


Ophthalmologic practice has been lax in 
accepting the newer views as to the causes 
of esotropia, the therapeutic consequence of 
which seems to depend on early treatment. 
Orthoptic treatment based on the theories of 
Javal and Worth of an innate lack of fusion 
faculty can only be applied at a time when 
the best chances of obtaining binocular func- 
tion are gone. The treatment should begin as 
soon as the squint has been recognized in 
order to prevent amblyopia and the anoma- 
lies of binocular function caused by the 
squinting. 

The treatment I have used is: 

1. A period of occlusion treatment. 

2. Surgical correction. 

3. Correction of any remaining angle of 
squint with prisms. 

4. Periodic control during the 
years. 

During the last 10 to 12 years I have used 
this therapy on children who came for treat- 
ment before the age of six years. Data con- 
cerning the 119 children treated along these 
lines until 1955 have been collected. 

After an average total observation time of 
6.2 years and an average observation time of 
4.7 years after the last muscle operation the 
treatment has resulted in: 


school 


Cases PERCENT 
Binocular vision 
with depth perception 59 49.5 
Fusion only 36 30.3 
No binocular 
vision 24 20.2 


The prognosis in different groups of 
squinting children is discussed. 

The conclusion is that the results in ob- 
taining binocular function by means of this 
simple treatment are proof that the main 
cause of esotropia is to be found in the in- 
nervational—motor field—not in the sensory. 
St. Torfinn’s Eye Hospital. 
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INFLUENCE OF RETINAL ADAPTATION UPON THE PUPILLARY 
REFLEX TO LIGHT IN NORMAL MAN* 


PART II. EFFECT OF ADAPTATION TO DIM ILLUMINATION UPON PUPILLARY REFLEXES 
ELICITED BY BRIGHT LIGHT 


Orto Lowenstetn, M.D., AND IRENE E. Loewenrexp, Pu.D. 
New York 


In previous work on the relations between 
visual sensation and pupillary responses’? 
we described the characteristics of normal 
pupillary reactions to light stimuli of thresh- 
old intensity, and the effect of adaptation to 
bright light upon these responses. Under the 
conditions used in these experiments, the 
pupillary threshold for white as well as for 
red light was found to be from 0.5 to 1.5 
logarithmic units higher than the subjects’ 
visual thresholds for the same test stimuli. 
In all other respects, the pupillary and visual 
thresholds reacted similarly: 

In the dark-adapted eye, the pupillary 
threshold was much lower for white than for 
red test stimuli, and pupillary threshold reac- 
tions were suppressed by light adaptation 
and reappeared during dark adaptation in 
exactly the same manner as vision ; the reac- 
tions to dim white light stimuli were sup- 
pressed more profoundly and required a 
much longer time to be restored than the re- 
actions to dim red test stimuli. 

Because of this analogy between visual 
and pupillary threshold reactions it appeared 
possible to use the pupillary responses as 
objective indicators of retinal function. In 
the present paper, we are going to describe 
the normal reactions of the pupil under the 
converse experimental conditions, that is, the 
effect of adaptation to dim light upon the 
pupillary reflexes elicited by bright light. 
Under these experimental conditions, a sec- 
ond effect of retinal adaptation becomes 


* From the Department of Ophthalmology (Lab- 
oratory of Pupillography), Columbia University 
College of Physicians and Surgeons, and the In- 
stitute of Ophthalmology, Presbyterian Hospital. 
This work was supported by the Harriman Fund 
and by a grant from the U.S. Public Health Service 
(Sens. Dis, B-253). 


manifest which is relatively independent of 
retinal sensitivity. 


METHODS 


As in the previous experiments,** the 
pupillogram was recorded with the electronic 
pupillograph,** an infrared-sensitive scan- 
ning device which furnishes accurate, con- 
tinuous traces of the simultaneous move- 
ments of both pupils in complete darkness or 
at any level of light adaptation. 

The subjects’ eyes were adapted to dark- 
ness or to dim light (cf. later). Intermittent 
light stimuli of 1/10 second or of one-second 
duration were presented in four-second cy- 
cles, that is, with three-second dark-intervals 
between one-second stimuli and with 3.9-sec- 
ond dark-intervals between 1/10-second 
stimuli. The Sylvania glow modulator tube 
was used as described before,"* except that 
the white light flashes were held at a con- 
stant “standard” intensity of 20 percent of 
the full brightness of the Sylvania tube. This 
intensity was roughly nine log units above 
the subjects’ absolute visual threshold. 

Adaptation to dim light was done in sev- 
eral ways: 

1. Adaptation of the homolateral (stimu- 
lated) eye alone. The Sylvania tube was used 
with DC current of 0.34, 0.8 or 1.6 ma. Un- 
der these conditions, the tube furnishes an 
orange-yellow light beam of approximately 
0.1 percent (0.34 ma.) to 0.5 percent (1.6 
ma.) of full intensity. An exact comparison 
of this light intensity with that of the bright 
stimulating light flashes is not possible be- 
cause of (1) the difference in color and (2) 
the difference between a flashing and a con- 
stant light. The approximate values here 
given were determined by comparison of 
visual thresholds. Since we used the same 
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tube as source for both the stimulating light 
flashes and the dim adapting light, 0.1 per- 
cent was the lowest intensity of adapting 
light available in this experiment. The Syl- 
vania tube will not light with currents lower 
than about 0.34 ma. 

2. Bilateral background illumination. Dim 
bilateral background illumination was pro- 
vided in three different ways: 

a. A 20 by 20 mm. area was illuminated by 
a two-volt lens-tip flashlight bulb and con- 
cave silvered reflector (fig. 1-A, a, b). The 
light was diffused by two layers of white 
bond paper (c), and the infrared part of the 
spectrum was absorbed by 2.0-percent copper 
chloride solution in a 15 mm. deep pyrex cell 
(d). 

The luminous area was placed at a distance 
of five inches in front and below the sub- 
ject’s nose, at an angle of about 35 degrees 
below the visual axis. Light intensity, con- 
trolled by rheostat, was found to be about 
4.5 logarithmic units above the subject’s ab- 
solute visual threshold. 

b. A milk-glass plate, 92-mm. wide and 
33-mm. high (fig. 1-C, a), was illuminated 
evenly by three flashlight bulbs (6). The 
milk-glass plate intersected the line of vision 
at an angle of 70 degrees, so that its appar- 
ent size was 84 by 33 mm. The distance to 
the subject’s eye was 15 inches. A small 
black cross in the center of the luminous 
area served as fixation mark, while the dim 
green or red triangular fixation light which 
was used during experiments performed in 
darkness (c), was reflected into the line of 
vision by a mirror (d) and by the anterior 
surface of the milk-glass plate. The intensity 
of the milk-glass background was adjusted 
by rheostat and was about 3.5 log units 
above visual thresehold. 

c. A white field, attached to the ceiling, 
was seen by the subject via a mirror. The 
background covered 30 degrees of the visual 
field horizontally and 15 degrees vertically. 
It was illuminated from below by a 7.5-watt 
tungsten bulb, placed at a distance of six feet 
and covered by a round filter cell of 65-mm. 
diameter, filled with CuCl, solution. It could 
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Fig. 1 (Lowenstein and Loewenfeld). Different 
light sources used for dim background illumination. 

The lights (A) and (C) were used for bilateral 
background illumination, the eye-patch-lamp (B) 
for adaptation of the contralateral, consensually re- 
acting eye. The intensity of all lights was controlled 
by rheostat. 

(A) a= flashbulb; b= concave, silvered re- 
flector; c= white bond paper for light diffusion; 
d = filter cell, filled with two-percent copper chlo- 
ride solution to eliminate infrared light. 

(B) The eyepatch lamp, as seen by the subject. 
The flashbulb a (green bead) and screw base were 
fastened to the eyepatch by a clip. The bulb is 
visible through an oval cut-out in the eyepatch, A 
reflector of crumpled aluminum foil (dotted area c) 
and black masking tape close the eye-patch to the 
outside and hold the flashbulb securely in place. 

(C) The milk-glass lamp is seen from above. 
a=milk glass plate of 92 by 33 mm.; b 1 and 
b 2=GE no. 47 flashlight bulbs (brown bead, 
0.15 ma., 0.9 W); 6 3=GE no, 44 flashlight bulb 
(blue bead, 0.25 ma., 15 W); c= dim triangular 
light spot used as fixation mark in experiments in 
which the milk-glass lamp was turned off. A green 
or red filter was used for this light, which was 
reflected into the line of vision by a mirror d and 
the anterior surface of the milk glass plate. 


just be seen through gray filters of 10-** 
transmission. 

3. Adaptation of the heterolateral (non- 
stimulated) eye alone. In some experiments, 
the eye opposite to the one which was ex- 
posed to the intermittent light flashes was 
adapted to light. A three-volt flashlight bulb 
(green bead, fig. 1-B, a), contained in a 
black eye patch (b) and surrounded by a 
layer of crumpled aluminum foil (c) was 
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used for the purpose. For the weaker of two 
light intenstities used in these experiments, a 
rheostat was adjusted so that the filament of 
the bulb just began to show a dark orange 
glow. The subject then saw many dim, inter- 
secting orange circles of light which filled the 
entire visual field; they were the entoptic 
images of the highlights formed by the 
crumpled aluminum foil. For the higher in- 
tensity, the filament was burned orange- 
yellow. No light was allowed to escape from 
the eyepatch lamp, so that the contralateral 
eye remained in complete darkness. 

The experiments specifically undertaken 
for the purpose of the present communica- 
tion were done on 20 normal subjects be- 
tween the ages of 17 and 50 years. Three 
sets of identical twins were included in this 
number. Furthermore, a bilateral dim back- 
ground illumination test (methods 2-a, b or 
c) was done on 172 patients with lesions at 
various sites within the nervous network of 
pupillary control. Our general statements are 
based, in addition, on our entire pupillo- 
graphic material, as summarized in publica- 
tions 3 and 4. 


RESULTS 
A. PUPILLARY REFLEXES OF THE DARK- 
ADAPTED EYE (normal variability ) 


The parasympathetic reflex are for the 
pupillary reaction to light is well known. 
When the eye is exposed to light, afferent 
impulses from the retina travel via the optic 
nerve, chiasm and tracts to reach the pre- 
tectal area of each side in the anterior dorsal 
midbrain. The intercalated pretectal neu- 
rones transmit the stimulus to the homolat- 
eral and the heterolateral Westphal-Edinger 
nuclei. The efferent parasympathetic im- 
pulses run via the third nerve, the ciliary 
ganglion and the short ciliary nerves to in- 
nervate the iris sphincter. 

It is important to note that the parasym- 
pathetic reflex are is not an isolated struc- 
ture; its function is influenced by mecha- 
nisms from higher brain centers.* Elicited by 
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sensory stimuli other than light, by emotions 
such as, for example, fear or anxiety, or 
even by spontaneous thoughts of the individ- 
ual, cortico-thalamic-hypothalamic mecha- 
nisms come into play and influence the pupil 
in two ways: 

1. Active pupillary dilator impulses travel 
to the eye via the cervical cord and the pe- 
ripheral sympathetic chain; they innervate 
the pupillary dilator muscle which acts an- 
tagonistically to the pupillary sphincter. 

2. Simultaneously, inhibitory impulses 
reach the Westphal-Edinger nucleus from 
cortex, thalamus and hypothalamus and re- 
duce or suppress the parasympathetic out- 
flow. 

The pupillary light reflex thus depends not 
only upon the condition of adaptation of the 
retina, and upon the duration and intensity 
of the light stimulus, but also upon the de- 
gree of supranuclear inhibition of the ocu- 
lomotor nucleus present at the moment of 
stimulation. 

The degree of supranuclear inhibition 
varies between subjects and in the same sub- 
ject under different conditions: 

1. When the normal subject is exposed to 
sensory stimuli such as discomfort, pain or 
noise, or when exciting thoughts or emotions 
are elicited, the pupils become larger than 
when the subject is calm, and the pupillary 
reflex to light is inhibited. The pupillary 
contraction is reduced in extent and speed, 
and premature redilatation may appear. 
When, however, the same subject is tired, 
the pupil is relatively small in darkness ; the 
contraction to light is slightly faster, and re- 
dilatation in darkness is less vigorous, than 
when the subject is rested. 

2. In tense, hyperexcitable but otherwise 
healthy subjects, the pupil of the dark- 
adapted eye is always large, and the light re- 
flex is less extensive than in calm subjects, 
even when no immediate reason for excite- 
ment exists and when the subject sits com- 
fortably and apparently calmly in the dark- 
ened room (fig. 2, dotted line). Conversely, 
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Fig. 2 (Lowenstein and Loewenfeld). Pupillary 
reactions to light in three normal subjects. 

Pupillary diameter is recorded as the ordinate (in 
mm.) against time as the abscissa (in 0.1 second 
units). At a, the eyes were in darkness; during 
the time b, one eye of the subject was exposed to 
light of “standard” intensity (cf. Methods). 

The solid line shows the pupillogram of a normal, 
calm, well-rested subject (B), a 24 years old 
woman. The dotted line represents the reaction of 
a tense, excitable subject (A), a young woman, 22 
years of age. She was in good health but often felt 
tense and irritable for days, without apparent reason, 
and had difficulties falling asleep at night. Even 
when tired, she never grew drowsy during lengthy 
pupillographic tests. The broken line shows the re- 
flex of a hyperfatigable 36-year-old man (C). He 
was generally healthy but was always tired because 
he seldom slept more than five hours a night in order 
to satisfy the demands of family, full-time work 
and additional evening studies. During pupillo- 
graphic tests, he usually fell asleep within about 10 
minutes unless kept awake by constant conversation. 

The light reflex was slightly inhibited in subject 
A and slightly depressed in Subject C (further 
description in the text). 


in hyperfatigable, otherwise healthy subjects, 
the pupil is usually smaller in darkness than 
in less fatigable normal persons. Even in the 
absence of unusual tiredness, the contrac- 
tion to light is slightly accelerated in such 
subjects while pupillary redilatation is in- 
complete. When several light stimuli are pre- 
sented in succession, the pupils of the hyper- 
fatigable subject rapidly become much 
smaller than they had been in darkness, and 
the light reflexes show “fatigue shapes” pre- 
maturely.® 
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B. PuPILLARY MOVEMENTS IN RESPONSE TO 
DIM, STEADY LIGHT (normal variability) 


When one or both of the subject’s eyes are 
exposed to a steady, continuous light, the 
pupils contract, then redilate partially and 
begin to oscillate. As already described,? 
these oscillations, often called “pupillary un- 
rest” or “hippus,” are found in all normal 
subjects and continue indefinitely when the 
stimulating light is strong; when it is weak, 
they gradually decrease in frequency and 
amplitude during retinal light adaptation. 

All of the various light sources used in the 
present experiments to illuminate one or both 
of the subjects’ eyes had similar effects. The 
pupillary reactions depended upon the rela- 
tive brightness of the light stimuli alone. 
There were, however, distinct differences be- 
tween the pupillary movements of different 
subjects, elicited by the same type and the 
same intensity of illumination. As an exam- 
ple, Figure 3 shows the pupillary movements 
of subjects A, B and C of Figure 2, recorded 
during adaptation to dim, steady light. When 
the light was turned on, the immediate pu- 
pillary contraction was smaller in the tense, 
excitable Subject A, and greater in the hy- 
perfatigable Subject C, than in the calm, 
rested Subject B. The pupillary oscillations 
were inextensive in Subject A; they disap- 
peared almost completely during the course 
of light adaptation while the pupil redilated 
to nearly the same diameter it had shown in 
darkness. In contrast, the oscillations re- 
mained active, and the pupil remained small, 
in the hyperfatigable Subject C. 

These differences in the pupillary re- 
sponses to dim illumination which were 
shown by various subjects were only quanti- 
tative in nature: The same intensity of il- 
lumination produced a greater effect when 
the subject was tired and a lesser effect when 
the subject was tense. Similarly, the same 
pupillary effect could be elicited at will in all 
subjects, in the excited subject by increasing 
the light intensity and in the fatigued subject 
by decreasing the light intensity. 
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Fig. 3 (Lowenstein and Loewenfeld). Pupillary movements during adaptation to dim, steady light in 
three normal subjects. 

Pupillary diameter is recorded as the ordinate (in mm.) against time as the abscissa (in 0.1 second 
units). At a, the eyes had been adapted to darkness for 30 minutes. During the time framed by the arrow c, 
both eyes of the subject were exposed to dim, steady blue-green light (cf. Methods, 2a). The reactions of 
the same three normal subjects used in Figure 1 are shown. 


Solid line, Subject B. When the dim light was turned on, the pupil contracted and began to oscillate. 
With increasing retinal adaptation, the oscillations became shallower and slower, and the mean diameter 
of the pupil increased. 

Dotted line, Subject A. In this tense and excitable but otherwise normal subject the initial contraction to 
light was smaller, the following oscillations slower and less extensive than in Subject B. After light adap- 
tation, the pupil became almost as large and quiet as it had been in darkness. 

Broken line, Subject C. In the hyperfatigable Subject C, the initial contraction was extensive, the fol- 
lowing oscillations vigorous and sustained; they continued, and the pupil failed to redilate, even after pro- 
longed light adaptation. 


The pupil of the excitable Subject A 
was, thus, less sensitive to dim light than 
the pupil of the calm Subject B, while the 
hyperfatigable Subject C reacted excessively 
to dim illumination. This fact is shown also 
in Figures 4, 5, and 6. While all three sub- 
jects reacted extensively to bright light, the 


response to dim illumination was more pro- 
nounced in the hyperfatigable Subject C 
than in the others. During light adaptation, 
the pupil redilated early and extensively in 
Subject A but it remained small in Subject C, 
even when the adapting light was dim. Dur- 
ing adaptation to strong light, the pupillary 
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Fig. 4 (Lowenstein and Loewenfeld). Pupillary movements in dim and in strong light: Subject B. 
Pupillary diameter is recorded as the ordinate (in mm.) against time (in 0.1- and in 1.0-second units). At 
a, the subject’s eyes had been adapted to darkness for 30 minutes. During the time outlined by the arrow c, 


the right eye was exposed to bright, steady light of “standard” 


intensity (solid line) or of approximately 


1/1000 of “standard” intensity (dotted line, cf. Methods, 1). 
Solid line. When the eye was exposed to bright light, the pupil contracted strongly, then redilated slightly, 
while fast pupillary oscillations appeared. These oscillations persisted, and the pupil remained small, as 


long as the light stimulus continued. 
Dotted line. 


When the light stimulus was dim, the initial pupillary contraction was less extensive and 


pupillary oscillations appeared earlier. During light adaptation, the pupil redilated and became relatively 


quiet. 
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Fig. 5 (Lowenstein and Loewenfeld). Pupillary movements in dim and in strong light: Subject A. 

The conditions of the experiment were the same as described for Figure 4. 

Solid line. In response to bright light the pupil contracted strongly; it redilated earlier and more ex- 
tensively than in Subject B (fig. 4). Pupillary oscillations persisted as long as the eye was exposed to 


light. 


Dotted line. When the adapting light was dim, the initial pupillary contraction was less extensive and 
redilatation almost complete. In the tense, excitable Subject A, the difference between the immediate pupil- 
lary effects of bright and of dim light was greater than in the calm Subject B. 


oscillations remained active in all three sub- 
jects. When the adapting light was dim, the 
oscillations became shallower and slower in 
Subject B, and disappeared altogether in 
Subject A, but continued unchanged in Sub- 
ject C. 
C. INFLUENCE OF ADAPTATION TO DIM LIGHT 
UPON PUPILLARY REFLEXES ELICITED BY 
BRIGHT LIGHT 


The pupillary reflexes elicited by bright 
light after dark adaptation were compared 
with pupillary reactions to the same light 
stimuli in the presence of the dim adapting 


light. Figure 7 serves as an example. In the 
first line, Subject C’s pupillary movements 
during the first 12 seconds of adaptation to a 
steady light of about 0.1 percent of “stand- 
ard” intensity are shown. As was usual for 
this subject, there was a strong contraction, 
followed by vigorous oscillations and rela- 
tively inextensive redilatation of the pupil. In 
the second line, pupillary light reflexes, elic- 
ited by three successive one-second stimuli 
of “standard” intensity are shown (1) after 
dark adaptation (solid line) and (2) after 
five minutes of adaptation to the dim back- 
ground light (broken line). In this hyper- 
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Fig. 6 (Lowenstein and Loewenfeld). Pupillary movements in dim and in strong light: Subject C. 

The same experimental conditions were used as in Figures 4 and 5. 

Solid line. In response to bright light the initial pupillary contraction was strong, the following oscilla- 
tions fast. The pupil failed to redilate during light adaptation. 

Dotted line. When the eye was exposed to dim light, the pupil contracted extensively; during light 
adaptation, it redilated only slightly, and oscillations continued throughout the experiment. 

The difference between the pupillary effects of dim and of bright light was much smaller in Subject C 
than in the calm, rested Subject B or the tense Subject A. 
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Fig. 7 (Lowenstein and Loewen- 
feld). Effect of dim illumination 


upon the pupillary reactions to 


bright light: Subject C. 


First line (A). The pupillary ef- 


fect of dim, continuous light is 


shown. The experimental condi- 
tions were the same as in Figures 


w eu @ 


4, 5, and 6 (dotted lines). In re- 
sponse to dim, steady light, the 
pupil contracted strongly, then re- 


dilated slightly and continued to 


oscillate. 


Second line (B). The solid line 


shows the reactions of the subject's 
dark-adapted pupil to three succes- 


=e? sive light stimuli of 1 second dura- 


I~ 


DO tion and of “standard” intensity. 
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The broken line shows the same 


subject’s pupillary responses to the same light stimuli after five minutes of adaptation to the dim illu- 
mination used in Experiment A (first line). Note the small initial pupillary diameter and the inextensive, 


relatively fast, square-shaped light reflexes (cf. text). 


fatigable subject, the dim background light 
had a profoundly depressing effect upon the 
pupil. The initial pupillary diameter and ex- 
tent of the reflexes were much reduced, 
while the reflex shape resembled the rela- 
tively fast, square, “tonohaptic” reflex pat- 
tern found as a permanent, nonreversible 
symptom in cases with clinical or experi- 
mental lesions in the diencephalic centers 
which normally inhibit the Westphal-Edin- 
ger nucleus.® In the hyperfatigable Subject 
C, this supranuclear inhibition was always 
weaker than in well-rested normal and in 
excitable persons. After adaptation to dark- 
ness, the pupillary reflex to light was found 
to be within normal limits but the addition of 
weak background illumination sufficed to 
make a functional defect of the supranuclear 
inhibitory system manifest. 

In contrast, the same background illumina- 
tion did not have much effect upon the pupil- 
lary reactions of the well-rested normal Sub- 
ject B (fig. 8-B). After five minutes of 
adaptation to dim light, the pupil was only 
one mm. smaller than it had been in darkness 
and the light reflexes with and without the 
adapting light were nearly alike. 

The pupillary diameter of Subject A was 
even larger than in Subject B after adapta- 
tion to the dim background light, while the 


light reflex, far from being reduced, actually 
became enhanced by the presence of the dim 
background light. The enhancing effect was 
slightly more pronounced when the stimulat- 
ing light flashes were weaker than when they 
were stronger (fig. 9). 


D. MECHANISM OF THE EFFECT OF DIM IL~ 
LUMINATION UPON THE PUPILLARY LIGHT 
REFLEX 


When we considered the possible mecha- 
nism of the influence of dim illumination 
upon the pupillary light reflexes, it was, from 
the outset, not likely that this influence could 
result from retinal adaptation, that is, from 
a reduction of retinal sensitivity caused by 
adaptation to the dim background light. Re- 
duction of retinal sensitivity, just as reduc- 
tion of the intensity of the stimulating light, 
or impairment of the afferent path of the 
light reflex, would lead to pupillary “low in- 
tensity” reactions with a long latency period, 
small extent, slow speed and short dura- 
tion.**** But the reflexes obtained in the 
presence of dim background illumination 
were always fast, with a slightly shortened 
latency period, and, as seen in Figures 8-A 
and 9, in some cases of even greater extent 
than reactions to the same light stimuli after 
dark adaptation. 
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Fig. 8 (Lowenstein and Loewenfeld). Effect of dim illumination upon the pupillary reaction to bright 


light. Subjects A, B, and C. 


Pupillary diameter is recorded as the ordinate (in mm.) against time as the abscissa (in 0.1 second 
units). At a, the eyes were adapted to darkness (solid lines) or to dim blue-green illumination (broken 
lines, cf. Methods, 2-a). During the one-second intervals b, light stimuli of “standard” intensity were pre- 


sented. 


A. In the tense, excitable Subject A, the pupil was only slightly smaller after adaptation to dim light 
than it had been in darkness. The reflex elicited by the one-second bright light flash was slightly enhanced 


after adaptation to dim light. 


B. In the well-rested, calm Subject B, the difference between the pupillary diameters in darkness and 
after adaptation to dim light was greater than in subject A; the light reflex was slightly reduced after 


light adaptation. 


C. In the fatigable Subject C, adaptation to dim light had a profoundly depressing effect. The pupil be- 
came quite small, the light reflex inextensive and pathologic in shape (cf. text). 


It appeared likely that the effects of dim 
background illumination were brought about 
by a central nervous mechanism which af- 
fected the degree of supranuclear inhibition 
of the Westphal-Edinger nucleus. 

In the normal state of wakefulness, the 


Fig. 9 (Lowenstein and Loewenfeld). Effects of 
dim illumination upon pupillary light reflexes: 
Subject A. 

In each of the Experiments A through F, pupil- 
lary diameter was recorded as the ordinate (in mm.) 
against time as the abscissa (in 0.1 second units), 
whereby the solid lines represent the pupillary re- 
actions of the dark-adapted eye, the broken lines 
those after adaptation to dim blue-green illumina- 
tion (cf. Methods, 2a). The arrows and double- 
arrows mark the time of presentation of short 
(1/10 second) or of longer (one second) light 
stimuli. The following stimulus intensities were 
used: A,B = “standard” (cf. Methods); C,E= 
1/100 and D,F = 1/1000 of “standard” (reduced 
by neutral gray filters). 

In all experiments, adaptation to dim light en- 
hanced the pupillary reflexes. The enhancing effect 
was slightly more noticeable when the stimulating 
light was weaker (D,F) than when it was brighter. 


autonomic balance is at an optimum for the 
production of extensive light reflexes,® and 
slight weakening of supranuclear inhibition 
has only little effect. On the other hand, in 
tired subjects with weak supranuclear inhi- 
bition, the background light shifts the auto- 
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nomic balance from the optimum, and the 
reactions become depressed; conversely, in 
excited subjects with excessive supranuclear 
inhibition, the balance is shifted toward the 
optimum and the reactions are enhanced. 

It was proven experimentally that, indeed, 
the effects of dim background illumination 
are central nervous in nature. When only 
one eye, for example the right one, was 
adapted to dim, steady light, and the left eye, 
which had remained in darkness, was then 
exposed to intermittent flashes of bright 
light, the pupillary reactions were influenced 
in the same manner as when the background 
and the stimulating lights were placed on the 
same eye (figs. 10 and 11). Since, then, 
adaptation to dim light of the consensually 
reacting opposite eye could cause the same 
changes in the light reflex, these changes 
could not be due to a reduction in sensitivity 
of the retina of the stimulated eye but must 
be caused by a central nervous mechanism. 

It is interesting to note that repeated 
elicitation of the light reflex had a similar 
effect on the reflex pattern as the dim back- 
ground illumination. For example, in Figure 
11-B, the third of three consecutive light 
reflexes elicited in darkness (solid line) was 
similar to the first reaction in the presence of 
weak contralateral adapting light (broken 
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line), while the third reaction with weak 
contralateral light resembled the first one with 
brighter illumination (dotted line). We have 
shown in previous work® * that changes in the 
shape of the light reflex which appear upon 
repeated elicitation of the reaction can be en- 
hanced by general fatigue of the individuals 
while they can be prevented or reversed by 
psycho-sensory stimulation of the subject, or 
by electrical stimulation in the cortex or in- 
terbrain of experimental animals. 


SUMMARY AND CONCLUSIONS 


Adaptation to light affects the normal pu- 
pillary light reflex in two ways: 

1. It reduces the sensitivity of the retina. 
When the adapting light is strong and the 
stimulating light flash weak, the reduction of 
afferent impulses due to light adaptation may 
reduce or even abolish the light reflex. But 
when the adapting light is weak and the stim- 
ulating light flash strong, the loss of retinal 
sensitivity has no significant influence on the 
development of the light reflex. 

2. Adaptation to dim light alters the func- 
tional state of the Westphal-Edinger nucleus. 
Depending upon the autonomic balance of 
the individual, the light reflex may be de- 
pressed, enhanced, or unchanged: 


Fig. 10 (Lowenstein and Loewen- 
feld). Effect of dim illumination of 


the contralateral eye upon pupillary 


reflexes to bright light: Subject A. 
A, first line. At a, both of the 
subject’s eyes had been adapted to 


darkness for 30 minutes. During 
the time framed by the arrow c, 
the left eye was adapted to a very 


2 


dim (broken line) or to a slightly 


brighter (dotted line) diffuse, 


steady light (eyepatch lamp, cf. 
Methods, 3). 
B, second line. The solid line 


01sec > 


represents the pupillary reactions of 
the subject’s right eye after dark 
adaptation of both eyes, the broken 


line those after adaptation of the /eft eye to the dimmer light used in A, and the dotted line those after 
adaptation to the brighter contralateral light used in A. During the one-second intervals b, the subject’s 
right eye was exposed to light flashes of 1/100 of “standard” intensity. 

Contralateral adaptation to dim, diffuse light enhanced the pupillary light reflexes in the same way 
as the homolateral or bilateral adapting light used in the experiments of Figures 8-A and 9. The en- 
hancing effect was slightly more pronounced when the brighter than when the dimmer adapting light 


was used, 
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PUPILLARY REFLEX TO LIGHT 


Fig. 11 (Lowenstein and Loewen- 


feld). Effect of dim illumination of 


the contralateral eye upon the pupil- 


lary reflexes to light: Subject D. 


The same experimental conditions 


- 


were used as in Figure 10. Subject 


D was a 24-year-old woman. She 


was calm and more fatigable than 
Subject B but less so than Sub- 


ject C. 
A, first line. The pupillary effect 


of dim illumination was more pro- 


nounced than in the tense Subject 


A (cf. fig. 10). 


B, second line. Very dim illu- 


mination of the contralateral eye 


(broken line) enhanced the light 


reflex, while the brighter illumina- 


tion (dotted line) suppressed it. 


The effect of repeated elicitation O/sec > 


of the light reflex was similar to 


that of dim illumination: the third pupillary reaction in darkness (solid line) was similar to the first 
with dim contralateral light (broken line), while the third reaction with dim light resembled the first 
one with brighter contralateral illumination (dotted line). 


a. When the subject is calm and well 
rested, adaptation to dim background illumi- 
nation causes the pupil to become slightly 
smaller than in darkness, while light reflexes, 
elicited by standardized bright light flashes, 
are unchanged or slightly diminished. 

b. When the subject is tired, the same 
background illumination has a profoundly 
depressing effect; the pupil becomes quite 
small, and the reactions to standard light 
flashes become inextensive and pathologic in 
shape. 

c. When the subject is emotionally excited, 
or under the influence of psychosensory stim- 
ulation, the pupils are large in darkness and 
remain large after adaptation to dim back- 
ground illumination. In such subjects, re- 
flexes elicited by standard intensity light 
flashes are more extensive after adaptation 
to dim light than after adaptation to dark- 
ness. 

The experiments again point out the fact 
that the pupillary light reflex does not de- 
pend upon the activity of an isolated reflex 
arc, unaffected by central nervous events, 


but is a complex function. Retinal sensitivity, 
afferent and efferent conduction as well as 
central nuclear and supranuclear mechanisms 
affect extent and shape of the movement. 

In physiologic experiments on the pupil it 
is necessary to consider the central nervous 
effect which is brought about by adaptation 
to dim light. Since even very weak back- 
ground illumination may alter extent and 
shape of the pupillary reflexes profoundly, 
with opposite changes in different subjects, 
great care should be taken not only to con- 
trol the shape, size, intensity and duration of 
the stimulating light but also to standardize 
the light used for observation or recording of 
pupillary activity, and to give adequate in- 
formation about this illumination. 

In clinical work, the comparison of pupil- 
lary light reflexes elicited in darkness and in 
the presence of a standard intensity of back- 
ground illumination has proven to be a valua- 
ble diagnostic test because functional or low- 
grade diencephalic impairment may be made 
manifest. 


635 West 165th Street (32). 
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PLEOPTICS 


A SURVEY OF ITS ORIGIN AND PRESENT EUROPEAN USE, WITH COMMENTS ON 


BANGERTER VS. CUPPERS AND SUGGESTIONS FOR 


Pleoptics, or the technique of restoring 
vision to amblyopic eyes, received some at- 
tention in this country in 1958 and 1959. Re- 
ports that, with this method the vision of 
older children, up to 20 years of age, could 
be satisfactorily improved gave the impetus 
to a rapid European tour, where definite an- 
swers to some of the questions might be ob- 
tained. 

Visits to ophthalmologists in Geneva, Zu- 
rich, St. Gall, Berne, Paris and London were 
fruitful in providing the following informa- 
tion, which may be helpful to American oph- 
thalmologists considering pleoptics, and espe- 
cially regarding the controversy between 
Bangerter and Cuppers. 

The questions to be settled included basic 
ones: 

1. How much is a child treated ? 

2. What results are being obtained in six 
European clinics? 


AMERICAN OPHTHALMOLOGISTS 
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3. Is in-patient treatment required, and if 
so for how long? 

4. Does the pleoptic school include usual 
curricula of public school for the proper 
grade? 

5. Where does the dividing line between 
pleoptics and orthoptics exist? 

6. Is pleoptics desirable for our patients? 

I will begin by saying that peoptics is de- 
finitely desirable for those of our patients 
who do not respond by the age of five years 
to our present therapy for amblyopia, 
namely, refractive correction and occlusion 
of the good eye, with operation for the resid- 
ual strabismus. It should be emphasized that 
cycloplegic refraction, yearly, with careful 
retinoscopy will still cure refractive amblyo- 
pia more certainly than pleoptics without 
careful refraction. 

In those patients who come to us with 
well-developed amblyopia and who are in 
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PLEOPTICS 


school or cannot for other reasons practice 
efficient occlusion of the good eye, pleoptics 
can logically be expected to offer improve- 
ment, provided well-organized pleoptic train- 
ing is developed—a pleoptic school is the 
ideal arrangement—for cases of well-estab- 
lished amblyopia. 

Choice of pleoptic technique will depend 
on an understanding of Bangerter’s meth- 
ods compared to Cuppers, and will be led by 
time, cost, and in-patient vs. out-patient care. 

Prof. Dr. A. Bangerter is Chefartz at St. 
Gallen Kantonspital, Switzerland. He is a 
youngish middle-aged man, a perfectionist 
and a migraine sufferer. His Pleoptophor de- 
veloped, with the aid of suggestions by Prof. 
Goldmann of Berne, and others, through 
many phases since 1947, is now more like a 
Nordensen fundus camera than an ophthal- 
moscope. 

He does not speak English well but is pub- 
lishing a textbook for release soon, accord- 
ing to Dr. Graemiger, who showed us around 
the Pleoptic School in St. Gallen. 

Dr. Bangerter’s clinic is large and active, 
under the supervision of a chief technician, 
and his resident staff. He trains nine or 


more pleoptic technicians, certified after two 


years. His new Pleoptic School of several 
stories is under construction adjacent to his 
old clinic. I noted children from Rhode Is- 
land and California in his Pleoptic School. 
Records noted at random showed several 
children who had improved from 20/400 to 
20/40 in two and one-half weeks. They keep 
excellent records. 

The children who are his patients are hos- 
pitalized for three weeks, during which time 
basic training is given morning and after- 
noon. This is passive treatment as opposed 
to orthoptics or Ciippers method. 

After a complete atropine examination and 
glasses, the Pleoptophor is used twice daily 
until the amblyopia and eccentric fixation are 
overcome. Then the child may go on to the 
main training, required by two thirds of all 
his cases. The amblyopic eye is dilated and 
kept covered when not in training. As it im- 
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proves, graduated occlusion of the good eye 
is practiced. Binocular training, orthoptics, 
follows on an out-patient basis. There is 
even an “orphan’s” home for children whose 
parents cannot remain with them for the 
out-patient phase. 

Bangerter’s children are very happy, due 
chiefly to his fine technicians. Every aid is 
given to the amblyopic eye, so that it may 
move from the Pleoptophor to the synopto- 
phore rapidly. Bangerter’s intermediate in- 
struments appear numerous but actually are 
no more so than in Cippers method, or in 
many orthoptic clinics. It requires great pa- 
tience to train a young eye in such a vigorous 
course. Some of his instruments can be dis- 
pensed with, although a variety of teaching 
aids is a benefit. Bangerter’s subsidiary in- 
struments are: the localizer, Mnemoscope, 
the Centrophor, and projection devices for 
training and copying, one of which has a 
buzzer that sounds when the child goes off 
the copy-line. Repetition and constant move- 
ment to more difficult visual tasks are the 
daily routine. 

There seems to be general agreement 
among those who have studied pleoptics that 
daily treatment is important: twice a day in 
the early stages and once a day after prog- 
ress has been-obtained. The therapists or 
technicians are also of greatest importance. 
They must be trained to know the macula 
and to keep it under observation during treat- 
ment. This is the difficult thing for orthoptic 
technicians to do and many of them feel they 
cannot do justice to the child with their 
present knowledge. 

Since frequent treatment is required and 
technicians are necessary for the treatment 
of any great number of patients, the instru- 
ments used must be suitable for technicians. 
Bangerter’s instruments are easily used by 
technicians, while there is more difficulty for 
the technician with the Cuppers Euthyscope 
and Haidinger brush or co-ordinator. It is 
also apparent that children like games and 
that Bangerter’s instruments may be more 
fun for the youngsters than just looking for 
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an after-image and then at the co-ordinator. 
Therefore, whichever method is used, the 
training aids of Bangerter would be helpful 
as intermediate instruments. 

Bangerter’s Pleoptophor is a large fully 
controllable device for keeping the fovea of 
the amblyopic eye under visual observation, 
while (1) dazzling out the eccentric fixation, 
and then (2) stimulating the fovea. It is 
binocular, controlling the amblyopic eye, 
through control of the good eye, and begins 
as a passive form of treatment. The fovea is 
protected by a central covering point of ap- 
propriate and variable size and the push- 
button change from the initial examining 
light intensity to the dazzling intensity is 
most important until an active phase of co- 
operation is achieved. Light intensity is 
varied with the size of the central scotoma 
and its penetrability. Colored filters are avail- 
able. In the active phase of training Banger- 
ter uses other senses—hearing, touch, and 
memory—to aid the amblyopic eye. 

Bangerter’s training is not only ocular but 
also directed at restoring normal cortical re- 
sponses. Amblyopia is primarily a cortical 
disturbance and its correction, while aimed 
primarily at the fovea, carries through to re- 
educate the cortex. 

Ciippers has a similar aim, although he 
states it differently. He aims to restore nor- 
mal spatial projection by the retina. He may 
be getting into problems of aniseikonia be- 
fore he has restored sufficient visual acuity 
to correct aniseikonia. Both Ciippers and 
Bangerter occlude the amblyopic eye until 
foveal fixation is relatively constant. 

Stimulation of the fovea on the Pleopto- 
phor is done not only by developing a con- 
sciousness in the patient of the foveal area— 
or after-image—but is also done by con- 
trolled light aimed directly at the fovea, 
which is under observation and control. It is 
at this point that passive treatment becomes 
active recognition of the foveal light stimu- 
lus and from this point that subsidiary in- 
struments are used. With the Pleoptophor a 
good technician can “hit” the fovea with con- 
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trolled light stimuli 50 to 100 times in rapid 
succession. This is one of the chief differ- 
ences between the Bangerter and Ciippers 
methods, as will be seen later. 

The cost of the Bangerter equipment, as 
well as the Ciippers, is listed in table form 
for comparison.* 


BANGERTER 
Pleoptophor $2950.00 
Localizer $ 125.00 
Centrophore $ 275.00 
Separator $ 150.00 
Maddox Cross $ 50.00 
Acoustic Localizer 
Mnemoscope 
Contrasting Mnemoscope 
Copy Mnemoscope 
Synoptophore 

CUPPERS 
Visuoscope $ 119.00 
Euthyscope $ 165.00 
Flasher $ 150.00 
Coordinator $ 165.00 
Synoptophore $1250.00 


Prof. C. Ciippers has recently devised the 
Visuoscope and Euthyscope to perform a 
system of pleoptic training. Ciippers (it is 
reported) has recently been appointed pro- 
fessor at Giessen, Germany (within six 
months). It was impossible to contact him 
during my trip, through the usual channels 
of government or travel agencies, telephone, 
mail, post office, and so forth, which is un- 
usual in Germany and Switzerland. It is 
agreed that his instruments have originated 
after Bangerter. They are in use in several 
clinics. His lecture tour of the United States 
in January, 1960, was cancelled due to illness 
but soon will be rescheduled. An excellent 
report on Ciippers methods in pleoptics by 
Priestley, Byron, and Weseley appeared in 
THE Journat 48:490-502, 1959). Ciippers 
also uses both in-patient and out-patient 
therapy and trains technicians in the use of 


* Prices, as of January, 1960, quoted by: 

1. Alfred Poll, 40 West 55th Street, New York 
19, New York. ‘ 

2. Th. Haggenmacher, Alstetterstrasse 155, Zu 
rich 48. 

3. Omega Instrument Company, 40 West 55th 
Street, New York, New York. 
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the Visuoscope, Euthyscope, and so forth, as 
well as his synoptophore. 

In the Ciippers method of pleoptics the 
initial cost of the Visuoscope and Euthy- 
scope are moderate. These instruments also 
have other uses besides pleoptics. In this 
method of pleoptics the eccentric fixation of 
the amblyopic eye is first accurately measured 
and charted with the Visuoscope. This is a 
subjective function by the patient. In co- 
operative patients it is satisfactory. As 
Priestley, et al., point out, it is much better 
than the corneal reflex for determining ec- 
centric fixation. 

After diagnosis of eccentric fixation, the 
Euthyscope is used to produce an after-image 
(positive) over the fovea. There are two 
sizes of discs for covering the fovea—three 
and five degrees. This is changed to a nega- 
tive after-image through the use of the 
“flasher,” which changes a room from dark 
to light, automatically, but slowly and with 
no control of the intensity of the light. 

However, due to the difficulty of observing 
a child’s eye with the Euthyscope—or oph- 
thalmoscope—and having no sure control 
over the position of the amblyopic eye, the 
foveal image of the dark spot in the Euthy- 
stope may be misplaced. Parafoveal or para- 
macular fixation cannot be well controlled 
and a course of treatment may be undertaken 
which does not stimulate the fovea itself. In 
this initial stage the program is not passive 
either ; the child has to understand what is 
wanted and help. As Cuippers and Priestley, 
et al., state, monocular diplopia results in 
some cases. In the Bangerter method this is 
cahtrolled by controlling the good eye, by an 
excellent view of the amblyopic eye, and by 
hard work—daily. 

The Cuppers phenomenon of using the 
positive and negative after-image appeals to 
physiologists. It is a magnificent demonstra- 
tion of physiologic function used in therapy. 
However, it seems to me that it is not as 
accurately controlled as Bangerter’s method, 
which also may use the after-image, nor is it 
possible to stimulate a refractory fovea ac- 
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curately by means of the after-image alone. 

It seems to me, in the absence of reports 
comparing results of each method, that the 
Cuppers method (Euthyscope) would be 
successful in less difficult cases. We know 
also that, while the Haidinger brushes are 
supposed to be visible only at the macula, 
some cases show relatively good spatial val- 
ues in the absence of foveal fixation. Fixa- 
tion disparity, or binocular single vision in 
the absence of bifoveal fixation, is not easily 
diagnosed, even with the Visuoscope. 

Almost all other methods of physiotherapy 
begin as passive therapy and progress into 
active. Objective forms of therapy usually 
coincide with the philosophy of repetition 
and hard work. 

In the Ciippers method, which is popular 
in Zurich and Geneva, the treatments are 
given only a few days in the week, generally, 
and as no in-patients are taken, twice-a-day 
basic training is used. To be sure, many of 
the cities in Switzerland are small enough 
for the children to get to the clinic easily 
but it requires a large staff of well-trained 
technicians to handle a number of cases twice 
a day, even for three weeks. 

After the Euthyscope, Ciippers goes to the 
Coordinator. This instrument relies upon the 
Haidinger brush phenomenon, which can 
only be seen by the macula according to most 
physiologists. Here again Priestley, et al., 
illustrate a patient who is seeing the brushes 
with a false macula ( parafoveal ?). 

The Coordinator, or the Haidinger brush 
phenomenon, is difficult for many people to 
see. Haidinger brushes have been demon- 
strated at the American Academy of Oph- 
thalmology and Otolaryngology and many 
will recall this fact. Difficulties, even with 
relatively normal vision, will be proportion- 
ately greater in children and in amblyopes. 
The Haidinger brush phenomenon may re- 
quire at least 20/30 vision for its apprecia- 
tion. I was unable to find any cases of am- 
blyopia treated by the Ciippers method in 
which rapid improvement of such magnitude 
as with Bangerter, had occurred (from 20/ 
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400 to 20/30). Records were uniformly ex- 
cellent in all clinics. 

In London, where the utmost co-operation 
was received from Drs. Sorsby, Lyle, Stal- 
lard, Ridley, Law, and others, pleoptics is 
still on an experimental basis in the Ortho- 
optic Department of Moorfields, Westmin- 
ster Branch. In Paris, Dr. Bailliart was most 
helpful but I did not see Dr. Sevrin. Pleop- 
tics was not in active use as far as I could 
determine. In Geneva, Dr. Franceschetti was 
tremendously hospitable and helpful and his 
very active clinic does a little pleoptics, after 
Ciippers. 

Dr. Amsler of Zurich has three technicians 
who follow the Ciippers’ technique and he 
offers a course of training in pleoptics for 
technicians. 

Dr. Goldmann of Berne does pleoptics af- 
ter Bangerter and Ciippers and, while there 
are no in-patients, his clinic does carry out 
treatment twice a day. This is possible be- 
cause there are two sessions of school, each 
morning and afternoon, and the child can 
go to the clinic either before or after each 
session of school. This clinic feels that the 
cost of in-patient care is prohibitive. There 
appears to be many excellent technicians, 
some of whom had studied with Ciippers. 
They also were unable to get published or 
other final reports on Cuppers’ results. 

In all clinics, after normal correspondence 
is established, the patient moves to the Syn- 
optophore and orthoptics. Cuppers and Ams- 
ler use the Cuppers’ Synoptophore, which is 
reported as not yet being adapted to our 


American current. Elsewhere the major Syn- 
optophore is used to develop binocular fixa- 
tion, as follows: 

a. The after-image is stimulated in each 
eye, one vertical and one horizontal. 

b. When the cross appears, an animal is 
inserted into one slide carrier and is super- 
imposed on the cross. 

c. A cage is superimposed in the other 
slide carrier, and the animal should be in it. 

d. Fusion is then developed. 


SUMMARY 


If properly used, pleoptics offers potential 
benefit to any patient with amblyopia who is 
more than six years of age. 

Most ophthalmologists will not have the 
time to devote to it and therefore specially 
trained technicians are required. Close co- 
operation between the physician and the tech- 
nicians is necessary. A course of training for 
technicians is needed. One technician could 
take care of four cases daily in the beginning. 
In-patient or twice-a-day therapy is helpful 
for the first few weeks of treatment. Banger- 
ter’s technique appears to me to be the one 
to follow but, even if Ciippers’ instruments 
are used, the Bangerter secondary instru- 
ments will benefit the child. When the Syn- 
optophore can be used, the case can be trans- 
ferred to an orthoptic clinic. 

Much remains to be learned and studied 
about pleoptics, and the weaknesses in this 
survey will be apparent as pleoptics are put 
to use. 

664 Farmington Avenue (5). 


OPHTHALMIC MINIATURE 


When I was clinical assistant at Moorfields, I used to observe that 
some patients waiting their turn were obviously squinting, but when they 
came to speak to me their eyes were apparently parallel. 

J. H. Jackson, “Defects of sight in diseases of the nervous system,” 


Royal London O phth. Hosp. Reports, 5 :289, 1866. 


DECOMPRESSION OF THE OPTIC CANAL BY THE 
TRANSETHMOIDAL ROUTE 


Nino,* M.D., Kazuntpe Yasupa,* M.D., Trkasi Sato,* M.D., 
Srnicu1ro Sucita,t M.D., Kentcu1 Murayama,’ M.D., AND 
Norisice Octno,t M.D. 

Yokohama, Japan 


Until the present time, the decompression 
of the fractured optic canal has been made 
only through the transfrontal route. How- 
ever, this approach permits only the un- 
roofing of the optic canal and removing the 
incidental hematoma; it fails to excise its 
mesial wall. 

We present here our experiences in seven 
cases of damage to the optic nerve resulting 
from basal fractures. These were success- 
fully treated by this new method. This tech- 
nique consists of uncapping the roof of the 
optic canal and removing its mesial wall by 
the transethmoidal route. It affords addi- 
tional room for expansion of the traumatized 
nerve. 


OPERATIVE PROCEDURE 


The operation is performed under local 
anesthesia. We consider this to be of the 
utmost importance, since this procedure pri- 
marily depends upon the subjective response 
during the operation for the restoration of 
the patient’s vision. As the first step, the 
mucosal lining of the antrum, ethmoid, and 


sphenoid sinuses is completely removed 
through the transantral route. Next, extra- 
nasally, the lining of the frontal sinus is also 
removed. This is extremely important to pre- 
vent postoperative sinal and intracranial in- 
fection. We then proceed to remove the 
medial wall of the orbit as far back as the 
beginning of the bony optic canal. A lateral 
traction on the orbital content is applied to 
expose the canal (fig. 1-B). Care must be 
taken to avoid injury to the trochlea and 
lacrimal sac. The operation is continued to 
remove the mesial wall of the optic canal 
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until the outer end of the anterior wall of 
the chiasm is reached (fig. 1-C). Undue 
pressure on the nerve must not be applied 
at this stage. The posterior limit of the canal 
is recognized when the anterior wall of the 
chiasm appears in line with the frontal plane. 
We call this the Grade I operation in the 
opening of the optic canal. 

Having used local anesthesia, if there is 
no subjective improvement in vision, we now 
begin to unroof the optic canal. This is our 
Grade II operation (fig. 1-D). A fresh surgi- 
cal set up is now made. A craniotomy is per- 
formed through the posterior wall of the 
frontal sinus. A window, 1.5 by 2.0 cm. in 
size, is made. The dura is elevated, care being 
taken not to traumatize the lamina cribrosa. 
The anterior wall of the sulcus nervi optici 
is exposed by inserting Niho’s brain eleva- 
tor. The roof of the ethmoid air cavity and of 
the optic canal is removed by chisel and cu- 
rette. Sometimes, the processus alae parvae is 
sacrificed. General anesthesia is contraindi- 
cated, since one cannot determine which one 
of these two procedures must be employed in 
a given case. 

After the operation is completed, a poly- 
ethylene tube is inserted from the nasal 
cavity into the frontal sinus ; the antrum and 
ethmoid sinuses are filled with gauze tam- 
pons. The field of operation is filled with 
antibiotic solution. The wound is closed by 
the usual method and sterile dressings are 
applied. 

During these operations when the decom- 
pression of the optic nerve is successful, 
these patients invariably indicate in no un- 
certain manner the recovery of their vision. 
Complete visual restoration occurs in three 
to six months after surgery. In Cases 1, 5, 
6, and 7, after decompression of the optic 
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Medial wall 
Frontal sinus ok orbit 


Optic canal and 
roof of eth- 


moidals cells 
| removed 


S phe noid 


of optic canal 
removed 


Fig. 1 (Niho, et al.). (A) Removal of shaded portion to enter the ethmoidal cells and the frontal sinus. 
(B) Removal of the medial wall of the orbit to the distal end of the bony optic canal. (C) Removal of 
the medial wall of the optic canal. Shaded portion, Grade I operation. (D) Craniotomy. Removal of the 
roof of the ethmoid cells and of the optic canal. Shaded portion, Grade II operation. 
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Fig. 2 (Niho, et al.). (a) A small window is made at the anterior wall of the frontal sinus. (b) The 
wound is closed with nylon suture. (c) Case 1, four months after surgery. 


TABLE 1 
REPORT OF CASES 


Days After 
Injury Until Operation 
Operation 


Preoperative Postoperative 
Vision Vision 


37 Grade II Light Perception 
6 Grade II 6/15 
52 Grade ! . 6/30 
263 Grade I 6/10-6/8 
14 Grade II 6/15 
6 Grade II 6/50 
5 Grade II F at 2.0 m. 
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5 31 M 
6 34 M 
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of the ethmoidal cells. Note disappearance of bone 
nuclei, indistinct bone lamella, abnormal bone 
lamella, widened Haver’s canal with proliferated 
connective tissue, filling of red blood cells in widened 
blood vessels, and lacunar resorption inside of the 
canal. (b) Case 1. Mucous membrane of the frontal 
sinus. Severe sinusitis frontalis and much exudate 
in the sinus caused by traumatic obliteration of 
nasofrontal duct. (c) Case 1. Roof of the optic 
canal. On the cranial side, osteoblasts, bone degen- 
eration, bone regeneration, osteoid tissue, and so 
forth are seen (37 days after injury). 


Fig. 4 (Niho, et al.). (a) Large bone fragment 
is removed from the roof of the ethmoidal cells 
and orbit (1.5 by 3.5 cm.). (b) Case 2. Mucous 
membrane of the frontal sinus. Sinusitis frontalis 
of a mild grade and exudate were observed. 
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Fig. 5 (Niho, et al.). Case 5. Bone fragment from medial wall of orbit. Entensive changes in the 
bone tissue. Resorption of carious bone tissue, bone regeneration, thickening of periosteal layer, osteoid 
tissue, and so forth are seen (15 days after injury). (b) Case 5. Medial wall of the optic canal. Pyknosis 
of bone nuclei. Disappearance of bone lamella. On the sinus side (above), thickening of periosteal layer, 
regeneration of bone tissue, osteoid tissue and, inside of optic canal, lacunar resorption are seen. (c) Case 6. 
Medial wall of the optic canal (six days after injury). Slight changes in the bone tissue. (d) Case 7. Roof 
of the optic canal (five days after injury). On the cranial side, bone regeneration and disappearance of 
bone nuclei are seen. 


TABLE 2 
REPORT ON BONE FRACTURES FOUND 


Septum Maxilla Os Lacrimale Ethmoid of Orbit Conahat Pesui 


* 
* 


* Bone fracture. 
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PREOPERATIVE 


CASE 2,it. = 
F at 1.5m-2m a= 
Dec. 17, 58 


"4 


CASE 3, Lt. 
Fat 0.5m 
Feb. 14, 59 


CASE 4, Rt. 
6/60 
April 10, '59 


MURAYAMA AND OGINO 


POSTOPERATIVE 


6/15 


6/60 


June 13,59 


6/10- 6/8.6 
May 21, 59 


Fig. 6 (Niho, et al.). Visual fields in Cases 2, 3 and 4. 


nerve, an abnormal pupillary reaction ap- 
peared. After recovery of the vision and ap- 
pearance of normal pupillary reaction, this 
abnormal pupillary reaction disappeared. 
During the operation, intradural hemor- 
rhage was found in Cases 1 and 6. In Cases 
1, 5, 6, and 7, specimens were obtained dur- 
ing the operation from several parts; the 
optic canal especially was examined histo- 
pathologically. Because a majority of the 
Japanese have histopathologic sinusitis ac- 
cessoria chronica, we found various types of 
histopathologic changes in their sinuses. In 


addition to sinusitis, we found hemorrhage, 
thickening of periosteal layer, degeneration 
or regeneration of bone tissue, osteoid tissue, 
lacunar resorption, and so forth. But in 
many histopathologic specimens, we could 
not exactly distinguish whether the changes 
were caused by injury or were due to 
sinusitis. 
SUMMARY 

1. Decompression of the optic canal was 
performed in seven cases by the extranasal 
transethmoidal route to the seriously dam- 
aged optic nerve caused by head injury. 
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POSTOPERATIVE 


PREOPERATIVE 
CASE5,Lt. 


F at Im 


June 14,'59 Not examined 


CASE 6, Lt. 
F at Im 
Oct. 2,'59 


CASE 7. Lt. 
0 
Nov. 9, '59 


i 
al 
~ 
A x\\ 
\ 


Fig. 7 (Niho, et al.). Visual fields in Cases 5, 6 and 7. 


Visual recovery was obtained in every case. 
2. The transfrontal approach now in vogue 
fails to remove the medial wall of the optic 
canal. 
3. Removal of the medial wall of the optic 


canal is named a Grade I operation, and a 
combination of the removal of the medial 
wall and uncapping the roof of the canal a 
Grade II operation. 

2 Daimachi, Kanagawa-ku. 
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ANATOMIC VARIATIONS OF THE IRIS* 


IN RELATION TO BASAL IRIDECTOMY IN THE TREATMENT OF GLAUCOMA 


Rosert N. LenMan, M.D., Murray F. McCasiin, M.D. 
Pittsburgh, Pennsylvania 


Over 100 years ago Albrecht von Graefe 
described his operation of iridectomy for the 
treatment of glaucoma.’ Today, a century 
later, this same operation with minor modifi- 
cations continues to be used in selected cases 
with marked success. Duke-Elder® credits 
Bowman (1862) with a modification in which 
part of the iridectomy is performed by tear- 
ing a section of iris from its base, where it is 
inserted into the ciliary body. It is this modi- 
fication only, usually referred to as a basal 
iridectomy, with which this paper is con- 
cerned. 

According to Berens® the purpose of this 
operation of basal iridectomy is to tear the 
iris at its root and thus reopen the canal of 
Schlemm and expose the space of Fontana. 
Stallard* states that “The principle of iridec- 
tomy in the treatment of glaucoma is to re- 
open the filtration angle. To achieve this the 
incision must pass through the filtration an- 
gle, the iris must be torn away from its root 
over a fairly wide area, six to eight mm., and 
no peripheral remnants must be left to oc- 
clude the angle. It is likely that the width of 
the iridectomy (provided that it is not under 
four mm.) is of less importance than its 
extension to the root of the iris.” 

It is generally agreed that basal iridectomy 
is of value in the treatment of narrow angle 
glaucoma. Briefly, the essential steps in per- 
forming the procedure are as follows: The 
iris is grasped with a smooth iris forceps 
near its pupillary margin through a section 
into the anterior chamber placed parallel and 
a little behind the limbus. One pillar of a sur- 
gical coloboma is formed by a cut through 
the iris with the point of the scissors directed 
backward toward the root of the iris, Trac- 
tion is then applied to the prolapsed iris 


* From the Veterans Administration Hospital and 
the University of Pittsburgh School of Medicine. 
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which is torn free at its root. A second cut 
with the scissors similar to the first completes 
the coloboma by creating the opposite pillar 
and at the same time freeing the section of 
iris torn by the iridodialysis. 

Unfortunately basal iridectomy does not 
always control the glaucoma for which it is 
performed. This is evidenced in the labora- 
tory by the specimens on which this opera- 
tion had been performed. This of course is 
to be expected and the reasons are many and 
frequently obvious. 

One of the reasons for failure is thought, 
often, to be due to faulty technique, in which 
the iris is not torn at its base but is torn at 
a point some distance toward the pupil, leav- 
ing a stub a millimeter or more long cover- 
ing the trabeculae. This forms a broad, firm 
synechia which closes off the drainage of 
aqueous and thus aggravates rather than 
helps the original condition (fig. 1). It is 
felt, however, that some failures attributed 
to the faulty technique described may not be 
due to the technique so much as to normal 
variations in the structure of the iris. These 
variations could encourage surgical dialysis 


Fig. 1 (Lehman and McCaslin). Surgical 
coloboma in which stub of iris (arrow) remains to 
cover trabeculae of anterior chamber angle. Below 
arrow is a ciliary process. 


L 
i 
A 
é 
= 


to occur at a point not at the iris base but 
at a point a little more proximal. 


ANATOMIC VARIATIONS IN THE IRIS 
1. INCOMPLETE DILATOR MUSCLE OF THE IRIS 


The fibers of this muscle may fail to reach 
the base of the iris and its insertion into the 
ciliary body (fig. 2). Normally these mus- 
cle fibers, lying between the pigment epithe- 
lium and the loose stroma of the iris, form 
what appears to be a relatively strong and 
continuous band (fig. 3). Duke-Elder? states 
that “At the ciliary margin the dilator thick- 
ens considerably and sends off prolongations 
composed sometimes of single muscle-cells, 
sometimes of groups of cells, with an ac- 
companying connective tissue sheath re- 
sembling a tendon, which runs obliquely into 
the ciliary muscle and into the pectinate liga- 
ment, thus providing a fixed attachment.” 

It would seem that the dilator muscle sup- 
plies a large part of the strength to the iris 
in contrast to the delicate and friable stroma 
on one side and a single layer of epithelium 
on the other. If a section of this muscle were 
absent in the iris periphery, the iris would 
not necessarily tear at its base when tension 
is applied to it in performing a basal iridec- 
tomy, but would probably tear at a more 
proximal point, leaving the tab of iris to 
cover the trabeculae. 


Fig. 2 (Lehman and McCaslin). Incomplete 


dilator muscle of iris. Arrow indicates end of mus- 
cle. 


VARIATIONS OF THE IRIS 


Fig. 3 (Lehman and McCaslin). Normal dilator 
muscle of iris. 


2. MARKED THINNESS OF THE IRIS STROMA 
OVER A LARGE AREA PROXIMAL TO ITS BASE 
(fig. 4) 

This thinning corresponds to the location 
of ciliary crypts in the iris. However, ciliary 
crypts in the marginal area are usually small 
and narrow and not nearly so large as what 
is being considered here. In the majority of 
eye slides examined in the laboratory, ciliary 
crypts are small or absent and the iris is rela- 
tively uniform in its thickness at the peri- 
phery (fig. 5). Thinness of the iris extend- 
ing over a long area of its periphery does 
occur in a percentage of eyes, and, it is felt 
that if the dilator and iris root are firmly 
attached to its base, an attempt to tear the 
iris from its base could result in the tear oc- 
curring proximal to the iris periphery. This 
would leave an iris tab to cover the tra- 
beculae and canal of Schlemm. 


Fig. 4 (Lehman and McCaslin). Thinness of iris 
stroma proximal to its base. 
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Fig. 5 (Lehman and McCaslin). Normal thickness 
of iris stroma near its base. 


3. COMBINATION OF ANATOMIC VARIATIONS 


A combination of anatomic variations 
found in Figures 1 and 2 shows a marked 
thinning of iris stroma in the region 
of a ciliary crypt and an absence of dilator 
muscle in the same area (fig. 6). This leaves 
a severely attenuated area which would most 
certainly tear in an attempted basal iridec- 
tomy at a point proximal to the iris base to 
leave a tab of iris to cover the trabeculae. 


SIGNIFICANCE 


Narrow-angle glaucoma is less likely to 
occur in eyes with peripheral iris crypts.® 
However, glaucoma does occur in these eyes, 
aS was seen in one section of an eye with 
narrow-angle glaucoma in which one angle 
was closed with a peripheral synechia and 
the opposite angle was open but there was 
a large crypt in the periphery of the iris of 
the open angle. It is believed that extremely 
large crypts may be less likely to prevent 
glaucoma than the relatively smaller ones. 

The three anatomic variations could have 
important influence on the success or failure 
in basal iridectomy if attempted at the site 
of any of the variants. If this operation 
were attempted in any of these eyes in an 
area where the dilator muscle was absent 
in the peripheral iris, and especially if 
this absence were in the region of a large 
crypt, then the iris would most certainly be 
torn, not at its base, but at a more proximal 


point, leaving a tab of iris obstructing drain- 
age and forming a synechia to aggravate 
the glaucomatous condition. 


RESEARCH EVALUATION 


The anatomic variations in iris structure 
were noted in the routine examination of 
eye slides in the pathology laboratory. To 
obtain further information concerning the 
relationship between these findings and glau- 
coma, all eyes on file at Pittsburgh Eye and 
Ear Hospital and Veterans Administration 
Hospital were surveyed and those removed 
for glaucoma that had had previous basal 
iridectomies were studied. It was hoped to 
find evidence as to whether the variants 
could be factors in the failure of basal iridec- 
tomies to work in these eyes. However, by 
the time enucleation had been done in these 
cases, the pathologic process within the 
globes had so altered the intraocular struc- 
tures, particularly the iris, that no conclu- 
sions could be made, and this approach 
proved worthless. 

Since working backward was of no value, 
it was decided to start from the opposite di- 
rection and study normal eyes to determine 
how frequently the variations may occur. 
Accordingly the files of eyes at the same 
hospitals were again reviewed and all nor- 
mals and globes with normal angles were 
studied. There were naturally very few nor- 
mal eyes except for donor eyes that had 


McCaslin). 
dilator muscle of iris in same area where iris stroma 
is relatively thin proximal to its base. Arrow points 
toward end of dilator muscle. 


Fig. 6 (Lehman and Incomplete 
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been used for corneal transplants. These 
were not very satisfactory as the irises were 
somewhat mutilated. The other eyes, re- 
moved for intraocular tumor, were interest- 
ing in that they showed that the anatomy 
described did occur fairly frequently. How- 
ever, it was felt that this study revealed 
little other than that variations in anatomy 
do occur in the iris, but not much could be 
drawn as to frequency of occurrence. It was 
felt that a similar review of a series of nor- 
mal eyes removed at autopsy would give a 
much better indication of how often these 
variations can be expected to be found or- 
dinarily. 

A series of this kind is rather rare, but 
Dr. William H. Havener, chairman, Depart- 
ment of Ophthalmology, Ohio State Uni- 
versity, has established just such a collec- 
tion. Permission was very graciously granted 
by Dr. Havener to study these slides and 
Dr. T. A. Makley in the Ophthalmic Pa- 
thology Laboratory provided a series of 99 
consecutively numbered eyes, many of which 


were prepared in serial sections. Figures 2, 
4, and 6 are from this collection. These slides 
were studied and the following findings 
noted: 


1. DILATOR MUSCLE 

a. There were five eyes in which the di- 
lator muscle of the iris ended at a point so 
far from the iris base that if the iris were 
torn anywhere near this point the remaining 
segment of iris would completely cover the 
trabecular space in that area of the angle 
of the anterior chamber. Also, these irises 
certainly gave the impression that they 
would be most likely to tear in this region 
if tension were applied at the proximal end. 
2. THINNESS OF IRIS PERIPHERY 

a. There were five eyes in which there 
were very large peripheral iris crypts, which 
made the iris periphery quite narrow. If the 
iris were torn at the thinnest point in any 
one of these, the remaining tab would more 
than cover the entire trabecular area. 

b. There were an additional 10 cases with 


peripheral iris crypts of the type described 
by Posner.’ 


3. COMBINATIONS 

a. There were three cases which showed 
absence of the dilator muscle in the iris 
periphery, which area was also quite narrow 
because of the presence of a large crypt in 
the same region. 

In two of these cases there were serial 
sections. These showed that the anatomic 
variations were not present in all sections, 
but were present in several areas of the iris 
in the same eye. 

It is interesting to note that in two eyes 
in which artefacts occurred during the prep- 
aration of the specimens, the iris in each 
was torn, and they each tore at the periph- 
eral end of the dilator muscle and at a con- 
siderable distance from the base of the iris. 


DISCUSSION 


From the foregoing it is believed that 
approximately 10 percent of the eyes ex- 
amined have one or both of the atatomic 
variations described in this paper. Further 
it is felt that if a basal iridectomy were at- 
tempted in these eyes in the region of the 
variations, that five to 10 percent of the op- 
erations could fail because the iris would 
tear at a point proximal to its base at the 
site of these variations. Just what percentage 
of eyes with narrow-angle glaucoma would 
possess the short dilator muscles and large 
iris crypts could not be determined. It would 
seem that the short dilator muscle would 
have no relationship to the occurrence of 
glaucoma and that one could expect it to 
be present in five percent of glaucomatous 
eyes. 

How one could foresee clinically whether 
such a condition exists and in which arc of 
the iris circumference is impossible to tell. 
It was seen that narrow-angle glaucoma does 
occur in eyes with peripheral iris crypts. 
However, glaucoma is less likely to occur 
in these eyes, and this finding, especially in 
the presence of good dilator muscle, is prob- 
ably of less importance. 
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Should a basal iridectomy be contemplated 
on an eye with peripheral iris crypts, it is 
felt that the surgical coloboma should not 
be attempted at the site of a crypt if seen 
by gonioscopy but at some other site on the 
chance that there may be an absence of the 
dilator muscle in the same region as the 
crypt. Also, since the angle is more likely to 
be open at the site of the crypt anyway, it 
would be better to leave this section open 
and attempt to open an additional section 
of the angle elsewhere. 


. von Graefe, A.: Arch. f. Ophth., 3:456, 1857. 
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Though recognized more commonly in re- 
cent years, aspergillosis of the orbit con- 
tinues to be a rare disease for which treat- 
ment has been quite unsatisfactory. There 
have been only five case reports of orbital 
aspergillosis. In all of these, the infection 
was apparently primary in one of the acces- 
sory nasal sinuses and secondarily invaded 
the orbit. 

Wright,""* 1927, reported two cases, one 
being due to Aspergillus oryzae, and the 
second to Aspergillus flavus. The first case 
was treated with X-rays and radium with 
early improvement but later progression of 
the disease. The second case was also treated 
with X-rays and then lost to follow-up so 
that the outcome was not known. 


*From Division of Ophthalmology, Department 
of Surgery, Veterans Administration Hospital and 
University of Arkansas Medical Center. 


ASPERGILLOSIS OF ORBIT* 
REPORT OF A CASE TREATED BY THE NEWER ANTIFUNGAL ANTIBIOTIC AGENTS 


Josern C. Battey, M.D., AND Jonn M. Futmer, M.D. 
Little Rock, Arkansas 


Adams,’® 1933, reported a case due to 
Aspergillus fumigatus invading the orbit, 
antrum, ethmoid and sphenoid sinuses. The 
patient was treated by radically removing the 
granulomatous tissue from the sinuses and 
high doses of potassium iodide systemati- 
cally with apparent cure after a one-year 
follow-up. 

A fourth case was reported by Veirs,* 
1958, in which the organism was thought 
to be an aspergillus, but the species was not 
identified. The patient was treated with 
large doses of penicillin and sulfadiazine 
with improvement. The patient was followed 
for two years. 

The fifth case was reported by Tikomirov,°® 
1958. The patient died as a result of dis- 
semination to the central nervous system 
and diagnosis was established at autopsy. 
Treatment is not known. 
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In the past few years newer antifungal 
drugs have been developed for treating both 
local and systemic mycotic infections. Nys- 
tatin, amphotericin-B and griseofulvin are 
among the most successful of these drugs. 
They have been widely employed in treat- 
ing mycotic infections including certain ocu- 
lar conditions such as mycotic keratitis and 
corneal ulceration. More recently amphoteri- 
cin B has been used to treat chorioretinitis 
due to histoplasmosis.* However, there have 
been no reports concerning their use in or- 
bital infections. 

Nystatin (Mycostatin, 
polyene antibiotic produced by Streptomyces 


Fungicidin) a 


noursei was described by Hazen and Brown,’ 
1950. It has been found to be highly active 
in inhibiting the growth of a wide variety 
of fungi but to have little or no effect on 
other types of micro-organisms. Its action 
is considered to be fungistatic rather than 
fungicidal. It inhibits both endogenous meta- 
bolic activity and utilization of various sub- 
strates by fungi, especially yeasts.* It has 
been found to be particularly effective in 
moniliasis which was accessible to topical 
therapy. It is poorly absorbed when given 
orally for systemic mycoses. Intravenous 
preparations are available but administra- 
tion may result in chill and fevers. Intra- 
muscular preparations are poorly tolerated 
due to local reaction. In spite of its broad 
spectrum of antifungal activity, its thera- 
peutic effects in systemic mycoses have been 
disappointing due to the fact that toxicity 


Fig. 1 (Bailey and Fulmer). Initial appearance of 
patient, February 10, 1959. 


Fig. 2 (Bailey and Fulmer). X-ray view of 
sinuses, showing involvement of right antrum with 
bony destruction of floor of orbit. 


prevents the administration of adequate 
quantities of the drug. 

Amphotericin-B is a new antifungal an- 
tibiotic which was isolated from an unidenti- 
fied species of streptomyces, and described 
by Vandeputte® in 1955. It is the drug of 
choice in the deep mycoses and is highly 
effective against histoplasmosis, blastomyco- 
sis, coccidiomycosis, and cryptococcosis.*” ™ 
The drug can be given orally or intra- 
venously ; however, the intravenous route is 
preferred since absorption from the gastro- 
intestinal tract is very poor. Optimal intra- 
venous dose is thought to be from 0.7 to 
1.4 mg. per kg. per day, given in 500 to 
1,000 cc. of 5.0-percent glucose in water 
over a six- to eight-hour period. Side reac- 
tions consist of chills, fever, nausea, vomit- 
ing, diarrhea, headache and elevated NPN. 
Recently it has been found just as effective 
to administer the drug on alternate days and 
cut untoward side reactions markedly. Its 
mechanism of action is unknown. 

Griseofulvin also is one of the newer 
antifungal antibiotic agents. It was isolated 
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Fig. 3 (Bailey and Fulmer). Histologic section 
of tissue removed from sinus, demonstrating granu- 
lomatous reaction with multinucleated giant cells. 


from Penicillium griseofulvin by Oxford, 
et al., 1939, and proved to be effective by 
oral administration in both the superficial 
and deep mycoses.’* The usual adult dosage 
is 1.0 gm. daily and has been found to reach 
a blood concentration of 0.5 pg. per ml. of 
plasma. Toxic reactions reported have been 
minimal and consisted of headache, mild 
gastrointestinal discomfort, urticaria, and lo- 
calized erythema. Its mechanism of action 
seems to be directly on the hyphae. There is 
no diffusion through the hyphae, as shown 
by the fact that hyphae contiguous with the 
inhibited zones, but not in direct contact 
with the drug, develop normally. This ex- 
plains why treatment must be prolonged 
until the infected keratin material has been 
shed when treating the superficial my- 
coses,** 14 
CASE SUMMARY 

A 65-year-old white man (LR VA Hosp. #A 
3190), a cotton-gin worker entered Little Rock 
Veterans Hospital for the first time November 4, 
1958, because of trouble with his right eye. Symp- 
toms first began in June, 1958, when he noticed 
numbness of the right side of the face and lip. Two 
months prior to admission there was burning and 
watering of both eyes, and one month later diplopia 
was noted. One month prior to admission the pa- 
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tient was hospitalized elsewhere for a foot injury 
and proptosis of the right eye was found. Pain in 
the region of the right eye and maxillary sinus 
gradually appeared and, while in the hospital, sinus 
irrigation was carried out, affording some tem- 
porary relief. 

At the time of admission to the Veterans Hos- 
pital, the pain about the right eye and right maxil- 
lary sinus was dull in character and constant. 
Diplopia was constant. On examination the right 
eye was seen to be deviated externally and markedly 
proptosed, the eyelids touching the lens of his 
glasses. No tumor mass was seen or palpated, 
although the proptosis was resistant to counterpres- 
sure. Visual acuity was: R.E., 20/40; L.E., 20/20. 
The tension was normal to palpation. The pupil of 
the right eye was dilated and reacted only slightly 
to light. A paresis of the III cranial nerve could 
be demonstrated and questionably some weakness 
of the IV. There was decreased corneal sensitivity 
and decreased sensation to pin prick over the right 
supraorbital region. 

Ophthalmoscopic examination revealed no ab- 
normality except some fullness of the retinal veins 
as compared to the left eye. The left eye was nor- 
mal. 

Routine admission laboratory work was within 
normal limits except for an elevated sedimentation 
rate of 22. X-ray films revealed a destructive le- 
sion of the lateral wall of the right maxillary sinus 
with marked dilatation of the infraorbital foramen. 
There was increased soft tissue density of the 
entire right orbit and antrum. Optic foramen was 
normal. X-ray films of the chest showed a fibro- 
nodular infiltrate in the right infraclavicular region 
with thin-walled honeycombing. Radiating strands 
from the lesion of the right hilum were also noted. 
It was believed that the patient had a malignancy 
destroying the wall of the maxillary sinus and 
secondarily invading the right orbit. 

On November 19, 1958, a Caldwell-Luc procedure 
was done under local anesthesia. The wall of the 
antrum was partially destroyed and the antrum was 
filled with a fibrinous mass and pus. The entire 
specimen was fixed in formalin. Histologic exam- 
ination revealed a granulomatous mass without evi- 
dence of carcinoma or lymphoma. Study of slides 
stained by the Gridley method revealed septate 
mycelia with some attempt at spore formation in the 
tissue. 

Since no culture had been obtained from the first 
specimen, on December 4, 1958, a second Caldwell- 
Luc was done under general anesthesia. On re-open- 
ing the antrum it was found that the mass had 
completely filled the sinus. Tissue was taken under 
sterile conditions to the laboratory where a portion 
of it was ground and used to inoculate fungus 
media. The remaining portion of the specimén 
was submitted for histologic study. Fungus cul- 
ture grew out Aspergillus flavus. Sections and cul- 
tures were submitted to the AFIP for confirma- 
tion of the finding of Aspergillus flavus. At the 
time of correspondence with the AFIP, February 
17, 1959, in only one of similar cases had a fungus 
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been isolated and identified as a species of Asper- 
gillus. Multiple sputa from the patient in our hos- 
pital were cultured for fungus and acid fast bacilli 
but all were negative, and no mycelia were found 


on smears. 


TREATMENT 


On January 8, 1959, skin testing was car- 
ried out on the patient, using a material pre- 
pared from the Aspergillus isolated. He was 
found to be positive and desensitization was 
then carried out prior to instituting any 
therapy. Sensitivity studies were carried out 
using amphotericin-B and nystatin. Am- 
photericin was found to be fungistatic in 
concentrations of 0.1 pg., 1.0 pg., and 10 
wg./ec. of medium. On January 30, 1959, 
daily infusions of amphotericin-B were be- 
gun and gradually increased to a maximum 
of 70 mg. per day. The patient developed 
some febrile reactions to the infusions but 
not severe enough to stop the therapy. 

He received daily infusions for approxi- 
mately one month, during which time the 
only abnormal laboratory evidence of toxic- 
ity was a gradually increasing NPN to 63 
mg. percent on February 13, 1959, approxi- 
mately two weeks after beginning therapy. 
During the month of therapy with amphoteri- 
cin, the patient appeared to have some slight 
decrease in proptosis, although his vision 
steadily decreased, first losing central vision 
and progressing to complete blindness in 
the right eye. 

To gauge therapeutic value, blood samples 
were taken from the patient before, during, 
and a few hours after amphotericin infu- 
sions, and used as a culture medium into 
which was inoculated the Aspergillus from 
the original cultures. There was no detect- 
able inhibition of growth. Because of lack 
of clinical improvement and no demonstra- 
ble inhibition of growth by the attainable 
blood levels of amphotericin, the therapy was 
discontinued. 

On March 2, 1959, therapy consisting of 
a saturated solution of potassium iodide was 
instituted and gradually increased to 40 drops 
three times daily. Gastrointestinal symptoms 


Fig. 4 (Bailey and Fulmer). Aspergillus hyphae 
demonstrated by Gridley stain. 


were prominent, some swelling of the sali- 
vary glands was present, and the patient 
complained of a metallic taste. The patient 
was kept on saturated solution of potassium 
iodide for a period of eight months, it being 
discontinued temporarily on one occasion be- 
cause of a skin rash. 

Sensitivity studies were carried out using 
griseofulvin and showed significant inhibi- 
tion of growth in concentrations of 0.1 and 
1.0 and 10.0 pg./cc. of medium. On Novem- 
ber 16, 1959, the patient was started on 
griseofulvin, receiving 2.0 gm. daily in di- 
vided doses by mouth. There was some im- 
provement in the patient’s pain and he was 
able to discontinue the use of codeine. On 
January 14, 1960, the dosage was reduced 
to 1.5 gm. daily. No attempts to measure 
blood levels were carried out. There has 
been no significant change in the appearance 
of the eye. Exophthalmometer measure- 
ments are 23 mm. on the right and 14 mm. 
on the left. X-ray follow-up on the chest 
lesion over this period of time has shown 
some improvement. The patient’s general 
health has remained good. 
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DISCUSSION 


The response of systemic Aspergillosis to 
any form of therapy is quite poor despite 
the fact that in vitro studies demonstrate a 
sensitivity of Aspergillus to a number of 
agents.’ Where as penicillin has been found 
to have no inhibiting effect on Aspergillus, the 
sulfonamides, streptomycin, oxytetracycline, 
chlortetracycline, tetracycline, chlorampheni- 
col, erythromycin, and potassium iodide have 
been found to be fungistatic. Amphotericin- 
B, nystatin and griseofulvin are also fungi- 
static. Mercuric iodide red is the only agent 
that has been found to be markedly fungi- 
cidal. 

The Aspergillus fungus isolated from this 
case did not show in vitro sensitivity to strep- 
tomycin, penicillin, nystatin and chloram- 
phenicol. Although this organism was shown 
to have in vitro sensitivity to amphotericin- 
B, little clinical improvement was obtained 
by this medication. This probably was due to 
the fact that sufficient blood levels of the 
drug could not be obtained to give a fungi- 
static effect on the Aspergillus. Griseoful- 
vin had an inhibitory effect on the fungus in 
vitro and also resulted in subjective im- 
provement when administered to the patient. 
However, there was little objective improve- 
ment of the lesion. Evidently the griseoful- 
vin was able to check the spread of the fun- 


14 :601-602 ( Nov.) 1927. 


JOSEPH C. BAILEY AND JOHN M. FULMER 


REFERENCES 


1. Wright, R. E.: Two cases of granuloma invading the orbit due to an Aspergillus. Brit. J. Ophth., 


gus and was actually able to cause some re- 
gression of the inflammatory reaction by its 
fungistatic activity. The failure to effect 
very much objective change was probably 
due to an inability of the griseofulvin to 
penetrate into the central mass of the myco- 
tic lesion. Hence its fungistatic activity was 
limited to the peripheral areas of the lesion. 
CONCLUSION 

A case of Aspergillus of the right maxil- 
lary sinus secondarily invading the orbit is 
presented. Diagnosis was established by his- 
tologic study and culture of tissue removed 
from the sinus. The patient was initially 
treated with intravenous amphotericin-B 
with little or no retardation of the disease 
process. Potassium iodide was then given by 
mouth over an eight months’ period with 
some subjective improvement. Griseofulvin 
therapy has resulted in more patient relief 
than systemic iodides. 

University of Arkansas 

Medical Center. 


ADDENDUM 


Since this paper was submitted for publication, 
the patient showed a gradual downhill course and 
died on December 3, 1960, 32 months after the onset 
of his disease. Autopsy showed direct extension of 
the infectious process through the roof of the orbit 
and along the base of the brain. 
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CLINICAL INVESTIGATION OF CORNEAL CONTACT LENSES 


Herve M. Byron, M.D., anp Atan C. WESELEY, M.D. 
Elmhurst, New York 


The first corneal-type lenses were utilized 
by E. Kalt in 1888. A. Muller coined the 
term corneal lens and wore the first pair 
which were made for him by Himmler, a 
German optician in 1899. Carl Zeiss pro- 
duced corneal lenses for the first time in 
1912. Until 1938, because of their weight 
corneal lenses could not be worn success- 
fully. In that year, Obrig and Mullers dem- 
onstrated that the use of plastic instead of 
glass in contact lenses reduced the weight 
to about one third and eliminated the danger 
of shattering glass. 

The renaissance of corneal contact lenses 
occurred in 1948 when Tuohy introduced 
the fluidless lens with a bevel at its marginal 
edge on the concave side. His lenses pos- 
sessed no original features but. he is gen- 
erally credited with stimulating the present 
trend in the use of corneal contact lenses. 
Since 1948, six basic types of corneal lenses 
have appeared. 


TYPES OF CORNEAL LENSES 


1. Vent-air lens. This lens has 
grooved parts on the concave side and at 
the edge. It is fitted 0.1 to 0.2 mm. flatter 
than the flattest corneal curvature. A central 
area of contact between lens and cornea of 
3.0 to 4.0 mm. is advisable. 

2. Para-curve lens. This lens is designed 
to conform to the shape of the cornea both 
centrally and peripherally. The posterior sur- 
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face of the lens is fitted to conform to the 
curvature of the cornea. 

3. Stimson lens. This lens possesses a 
posterior surface which may be toroidal or 
partly spherical. In either shape, two or 
more facets are ground on the concave side 
near the periphery. These facets are the only 
portion of the lens which rest on the cornea. 
The combination of the facets and the sym- 
metrical surface of the concave side of the 
lenses serve to maintain the lens correctly on 
the cornea. 

4. Microlens. This lens is smaller and 
thinner than types 1, 2, 3 or 6. The lack of 
lid resistance due to the lightness and thin- 
ness of the edges allows these lenses to ad- 
here to the cornea. This lens must be fitted 
flatter than the larger corneal lenses in order 
to effect proper movement. An area of cen- 
tral contact of 3.0 to 6.0 mm. is desirable. 
The edges of the microlenses stand farther 
away from the cornea than other corneal 
lenses. Microlenses usually do not possess an 
inside bevel. However, a bevel of 1.0 to 2.0 
mm. may be ground into these lenses for 
patients with two or more diopters of astig- 
matism or for patients on whose corneas the 
lenses do not ride properly. A well-rounded 
edge is essential to the comfortable wear- 
ing of these lenses. 

5. Para-thin microlens. Two major pos- 
terior surfaces are found on this lens: the 
central, which is curved to fit the central 
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part of the cornea, and the peripheral. The 
two surfaces form a parabolic curve. The 
fitting of this lens is similar to the fitting of 
the para-curve corneal lens. 

6. Sphercon lens. This lens is designed 
to parallel the central optical zone of the 
cornea. The adverse effects of a constantly 
moving lens are eliminated because the de- 
sign of the lens keeps it centered on the 
cornea. The cornea tends to change less 
rapidly in curvature with this lens. It is 
essential that the edges of this lens stand 
away from the cornea in order to allow a 
sufficient flow of tears beneath the lens. A 
bevel is ground around the periphery of this 
lens. 

The number of corneal contact lens wear- 
ers is rapidly growing. The number of po- 
tential wearers is prodigious. Today ophthal- 
mologists are frequently asked to advise and 
prescribe for patients who desire this type 
of visual aid. 

What clinical tests may be used to predict 
whether these lenses will be worn success- 
fully? What are the effects of these lenses? 
What precautions should be taken when 
they are worn? In trying to learn the an- 
swers to these questions by reviewing the 
English-speaking ophthalmic literature, we 
were impressed by the paucity of clinical 
investigations relating to these problems. 
Several studies had been conducted by send- 
ing questionnaires to patients who were 
wearing these lenses and/or these patients 
had been interviewed. However, in few 
studies was there an examination of patients 
using corneal lenses. 

To answer the questions already stated, 
we conducted a clinical investigation of 54 
patients who wore corneal contact lenses. 
Certified contact lens fitters measured the 
majority of patients at the New York Eye 
and Ear Infirmary. The remaining patients 
were gathered from several outside sources 
where they were also fitted by qualified tech- 
nicians. 

These patients were initially studied with- 
out wearing their lenses for at least 24 
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hours. They were then re-evaluated after 
wearing the lenses for at least four hours. 
The examination of these patients included 
changes in corneal sensitivity, presence of 
corneal staining, changes in intraocular pres- 
sure and, in 10 patients, tonographic studies 
before and after the use of these lenses. 


INVESTIGATION 


I. MATERIAL 


Letters were sent to 165 patients who were 
fitted in the contact lens clinic at the New 
York Eye and Ear Infirmary: 31 patients re- 
sponded and appeared for study ; 37 patients 
informed us that they had discontinued using 
their contact lenses. It was impossible to as- 
certain the reason in most of these cases. The 
other 25 patients studied were obtained from 
outside sources. Two of the 56 patients ex- 
amined wore scleral lenses and, consequently, 
were excluded from the study. In the 54 pa- 
tients comprising this investigation, 97 of the 
possible 108 eyes were fitted to corneal 
lenses. Satisfactory fitting patterns in these 
97 eyes, as tested with fluorescein, were dem- 
onstrated before the eyes were included in 
this study. 

The patients were asked the following 
questions at the time of the initial interview: 
(1) Reason for using corneal contact lenses ; 
(2) initial tolerance to their lenses; (3) 
length of adjustment period; (4) average 
wearing time per day; (5) presence of any 
annoying symptoms while wearing or after 
the removal of the lenses; (6) occurrence 
of any acute episodes related to the use of 
the lenses. 

A 24-hour period of abstinence from the 
use of the lenses preceded the first examina- 
tion of the patients. This examination in- 
cluded: (1) Visual acuity without correction 
and with spectacle correction (at the second 
examination, vision was tested with the cor- 
neal contact lenses) ; (2) external appearance 
and conjunctiva; (3) cornea, with and with- 
out fluorescein; (4) corneal sensitivity as 
measured by the use of Frey hairs; (5) iris 
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and anterior chamber; (6) angle with a 
Goldmann gonioprism; (7) fundus; (8) in- 
traocular pressure as measured with a 
Schigtz tonometer; (9) tonography in 10 
patients; (10) central fields and blindspot 
determination. 

The same examination was repeated at a 
later date after the patient had worn the 
corneal lenses for at least four hours. This 
second examination was performed by the 
same examiner in order to minimize inherent 
errors of technique. 


Il. REsuLTs 


Patients 17 and 44 are omitted in compil- 
ing the results because they were wearing 
scleral lenses. 

1. Indications. Thirty-nine of the 54 pa- 
tients wore corneal lenses because of myopia ; 
11 patients because of aphakia. Keratoconus 
was the indication of three patients and com- 
pound hyperopic astigmatism in one patiént. 

2. Initial tolerance. Thirty-three of the pa- 
tients stated that their initial tolerance was 
good to excellent, which meant that they ex- 
perienced minor discomfort when inserting 
the lenses in the early stages of use. Fair 
tolerance (bearable discomfort after inser- 
tion of the lenses) was claimed by 14 of the 
patients. Five stated that they could not in- 
itially tolerate the lenses for more than a 
few minutes. Two patients indicated that the 
tolerance for their left eye was good but that 
the right eye could not initially tolerate the 
lenses. 

3. Length of adjustment period. These 
patients were arbitrarily divided into three 
groups according to the adjustment period 
which is based on the time required to wear 
the lenses comfortably for four hours: (1) 
three months or less; (2) more than three 
months; (3) never fully adjusted. 

Of the 54 patients, 46 were wearing the 
lenses comfortably within three months for 
at least four hours. Only four patients re- 
quired more than three months to reach this 
stage. Three of the patients never fully ad- 
justed to the lenses. One patient adjusted to 
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the lens in one eye but could not adjust to 
the lens in the other eye. 

4. Average wearing time. Of the 54 pa- 
tients, 31 claimed that they wore the lenses 
for more than eight hours each day, whereas 
23 stated that they usually wore their cor- 
neal lenses fewer than eight hours per day. 

5. Presence of annoying symptoms. Of 
the 54 patients, 41 wore the lenses asympto- 
matically. The other 13 patients (22 eyes) 
complained of burning (the most common 
symptom), blurring, irritation, foreign body 
sensation, dry sensation, headache, tearing 
and the visualization of grease spots. Seven 
of these 13 patients stated that the symptoms 
occurred after at least four hours of wear- 
ing the lenses. Patient 4 stated that blurring 
of her left eye occurred continuously whether 
she wore a corneal or scleral lens (which she 
used interchangeably). Patient 3 noted head- 
aches and tearing after wearing both lenses 
for eight hours but not when she wore either 
lens alone. Four of the 13 symptomatic pa- 
tients stated that they had symptoms oc- 
casionally. None of the patients noted any 
difficulty after removal of their lenses. 

6. Other pertinent history. Patient 1 ex- 
perienced blurring of vision for two weeks 
while wearing her corneal lenses. This symp- 
tom disappeared spontaneously and did not 
recur. Patient 3 switched from lacrilenses to 
corneal lenses. Patient 4 used lacrilenses and 
corneal lenses interchangeably. She volun- 
tarily stated that she could feel her corneal 
sensitivity diminish after the use of her 
corneal lenses. 

Patient 6 experienced an attack of acute 
glaucoma seven months after the corneal 
lenses were prescribed. She was treated with 
pilocarpine for two weeks. She has not used 
the medication since then and has not experi- 
enced a recurrence. She wears her lenses for 
10 to 12 hours per day. Patient 8 changed 
her corneal lenses frequently because she 
claimed that the lenses did not fit her prop- 
erly after a few months use. 

Patient 11 changed from scleral to corneal 
lenses. She experienced an episode of den- 
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dritic keratitis in January, 1960. Patient 21 
suffered from an incipient attack of iritis in 
her right eye in November, 1959. The iritis 
responded to treatment. She had tried many 
types of lenses but none felt comfortable. 

Patients 23, 35, 46 and 52 tolerated their 
lenses during the first five months of preg- 
nancy. However, after this stage of their 
gestation period, they all noticed troublesome 
symptoms when wearing their lenses. None 
of the five women could tolerate wearing 
their corneal lenses for the remainder of the 
pregnancy. 

Patient 28 switched from scleral to corneal 
lenses. Patient 31 is an identical twin. Both 
twins are high myopes. When examined 
initially in the clinic, neither girl had ever 
worn any type of correction for the myopia. 
Corneal lenses were prescribed for this girl, 
whereas her sister was given conventional 
glasses. 

Patient 49 underwent a lamellar corneal 
transplant four months before he started to 
wear his lenses. Patient 50 suffered from 
optic neuritis six months after he had a 
cataract extracted from his left eye and 
four months after he started to wear his 
corneal lenses. Patient 55 had primary optic 
atrophy in his right eye. 

7. Effect on visual acuity. Sixty-four of 
the eyes tested with the standard Snellen 
number chart revealed better visual acuity 
with corneal lenses than with conventional 
spectacles ; 21 of the eyes showed no differ- 
ence between these two types of visual aides. 
Seven eyes demonstrated inferior vision with 
corneal lenses. Six patients did not own 
spectacles. 

8. External appearance and conjunctiva. 
No unusual changes were found on examin- 
ing any of the eyes before or after the use 
of corneal contact lenses. 

9. Corneal changes. We detected corneal 
staining in 52 eyes after use of the corneal 
lenses. No staining with fluorescein was ob- 
served in these 52 eyes before wearing the 
lenses. Of these 52 eyes, 36 tolerated corneal 
lenses asymptomatically. In the remaining 16 
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eyes, the patients complained of symptoms 
after the use of corneal lenses. 

Examination of 43 eyes showed no stain- 
ing before or after the use of corneal lenses. 
Three of these eyes revealed the presence of 
cornal epithelial edema after use of corneal 
lenses. Of these 43 eyes, 37 tolerated the 
corneal lenses asymptomatically. 

We found staining in two eyes before and 
after the use of the lenses. In all eyes ex- 
amined, the corneal staining was limited to 
the superficial layers and was either punctate 
or linear in appearance. 

Two patients included in this survey ap- 
peared in the emergency room of the New 
York Eye and Ear Infirmary with large cen- 
tral corneal abrasions (in the left eye of one 
patient and in both eyes of the second) fol- 
lowing the prolonged use of their corneal 
lenses. 

10. Corneal sensitivity. Fifty normal pa- 
tients were tested with Frey hairs to deter- 
mine their corneal sensitivity. All 100 eyes 
examined reacted to the 1.0 gm. or 2.0 
gm./mm.? hair. 

Table 1 illustrates the range of sensitivity 
of the 97 eyes examined for the survey. 
Seventy-nine eyes were less sensitive after 
at least four hours’ use of corneal lenses. The 
most striking examples of this decrease in 
sensitivity were in Patients 4, 21 and 48. 

Seventeen eyes showed the same threshold 
of sensitivity after exposure to the lenses. 
Only one eye, the left eye of Patient 5, 
demonstrated a more sensitive cornea after 
wearing the corneal contacts. 

11. /ris, anterior chamber and fundi. No 
pertinent changes related to the use of corneal 
lenses were noted in these structures. 

12. Angle. The angles of all 97 eyes of 
these 54 patients were open before and after 
the use of the lenses. 

Examination of Patient 6, who previously 
had an attack of acute glaucoma, revealed 
narrow synechias, O.D. Examination of Pa- 
tient 14, aphakic O.D., showed nasal syn- 
echias. Examination of Patient 15, who had 
cataracts extracted, O.U., revealed broad- 
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based synechias superiorly and inferiorly, 
O.D. Examination of Patient 18 revealed 
open angles, O.U., but pseudosynechias, 
O.D., and broad-based synechias, O.S. 

Examination of all the patients with kera- 
toconus revealed deep angles with pseudo- 
synechias in the right eye of Patient 3, in 
both eyes of Patient 41 and Patient 45. 
Pseudosynechias were also found in the 
angles of Patients 27 and 29, who were 
myopes. 

By pseudosynechias, we refer to what 
Gorin and Posner call iris processes in their 
book on gonioscopy: “thin strands of iris 
stroma bridging the angle between the pe- 
riphery of the iris and either the ciliary body 
or trabecular meshwork.” 

13. Intraocular pressure. An increase in 
intraocular pressure was noted in 36 eyes 
after the use of corneal lenses. Forty eyes 
showed a decrease in tension. The remaining 
21 eyes revealed no change. 

An elevated intraocular pressure was de- 
tected before the use of corneal lenses only 
in the left eye of Patient 18. Tonography 
performed on this eye showed that the fa- 
cility of outflow was impaired and the P,/C 
ratio was increased. This patient refused 
treatment and could not be persuaded to re- 
turn for further study. 

The following patients’ intraocular pres- 
sure were suspiciously high after they had 
worn their corneal lenses: 

Patient 9—tension increased, O.S., from 
15 mm. Hg to 20 mm. Hg after four hours. 
This patient was unable to co-operate suffi- 
ciently tor tonography. 

Patient 22—tension increased, O.D., from 
15.6 mm. Hg to 25.6 mm. Hg after nine 
hours. His tension had been recorded two 
years previously and at that time, it was 
23 mm. Hg, O.D. Tonography was done on 
this patient before and after the use of his 
lens in the right eye. The initial tension was 
the same each time but his facility of outflow 
in this eye improved considerably after wear- 
ing his lens. 

Patient 39—tension increased, O.D., from 
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TABLE 1 


RANGE OF CORNEAL SENSITIVITY IN 97 EYES OF 
54 PATIENTS BEFORE WEARING CORNEAL 
LENSES AS MEASURED BY FREY HAIRS 


Corneal Sensitivity 


(in gm./mm.?) Number of Eyes 


200 
More than 200 


15.6 mm. Hg to 19 mm. Hg after five and 
one-half hours. Tonography indicated that 
the facility of outflow in this eye was slightly 
decreased after the use of her lens but that 
the P,/C ratio was within the normal range. 

14. Tonography. Ten patients consented to 
tonography before and after the use of their 
corneal lenses. The facility of outflow im- 
proved in 10 of the eyes after the use of the 
corneal lenses. The facility of outflow de- 
creased in eight eyes and remained the same 
in one eye. Unexpectedly, the outflow values 
were low in several eyes but the P,/C ratio 
was increased to greater than 100 in only 
one eye. In this particular case, the diagnosis 
of chronic simple glaucoma was definitely 
established but was unrelated to the use of 
the corneal lenses. In two eyes with de- 
creased outflow after use of the lenses, the C 
value fell to 0.22 but the P./C and fields 
were normal. The tracings of the pregnant 
females were unremarkable. 

15. Perimetry. Most patients naturally 
showed a.slightly larger field with their cor- 
neal lenses than with their conventional spec- 
tacles. No patient demonstrated any scotoma 
after wearing corneal lenses which was not 
present during the initial examination. 

Abnormalities were detected in the follow- 
ing patients: 

Patient 4—temporal construction of the 
central field, O.D., and enlarged blindspots, 
O.U. Patient 6—superonasal relative sco- 
toma, O.D., superotemporal relative scotoma, 
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O.S., enlarged and bared blindspot, O.D. 
Patient 18—slight increase blindspot, 
O.S. Patient 20—slight increase in blind- 
spot, O.D. Patient 41—generally constricted 
fields when wearing spectacles. 


SURVEY OF LITERATURE 


Before discussing the results of this study, 
a cursory review of the pertinent reports 
found in the literature related to the prob- 
lems of contact lenses will be presented. 

Williamson-Noble’ surveyed a large num- 
ber of patients by questionnaire without ex- 
amining them in 1938. Many patients ex- 
perienced blurring and veiling after a few 
hours use of the scleral type lens. 

Mann,’ in 1944, reported the use of scleral 
contacts for delayed mustard gas keratitis ; 
82 of 84 patients manifested improved visual 
acuity and, in 45, the relapsing nature of the 
disease was halted. 

Dallos*® stated, in 1946, that patients wear- 
ing lenses more than two hours develop haze 
and epithelial edema similar to the effects of 
increased intraocular pressure. Examination 
of these cornea revealed a stippled appear- 
ance which sometimes coalesced to form dif- 
fuse bullae. To overcome this problem, he 
suggested a new principle of fitting: a bal- 
anced fit with holes in the periphery of the 
scleral lens. 

Pascal* devised a system of fitting scleral 
lenses, in 1947, based on the principle of a 
narrow rim of the lens touching the sclera 
instead of a lens whose weight was evenly 
distributed over the entire sclera. 

Berens,® in 1949, published a report in the 
Journal of the American Medical Association 
about the problems of contact lenses. He 
directed a study made by the American Com- 
mittee on Optics and Visual Physiology. 
Questionnaires were sent to physicians who 
were prescribing contact lenses. It is inter- 
esting to note the most frequent complaints 
listed by the physicians answering the ques- 
tionnaire at that time: (1) Limited time that 
most patients can tolerate wearing the lenses ; 
(2) solution is unsatisfactory for cleansing 
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the lenses; (3) lenses are too expensive; 
(4) many patients who buy the lenses dis- 
card them because of dissatisfaction with 
them. 

As a result of this study, the following 
recommendations were made: 

1. National and local ophthalmological societies 
should regulate the prescribing of contact lenses 
and dissemination to the public of information re- 
garding contact lenses. 

2. The prescribing and/or fitting of contact 
lenses by persons not properly licensed under state 
or national law should be prohibited. 

3. Medical opinion should be secured in every 
case before contact lenses are prescribed. 

4. Ophthalmologists should establish standards 
for improving the fitness of technicians who wish to 
engage in fitting contacts. . 

5. Competent impartial research should be initi- 
ated toward solution of unsolved problems concern- 
ing contact lenses. The main problem at present, 
provided the fit is correct, is hazy vision after 
wearing the contact lenses for some hours. 

6. The public should be warned against those who 

advertise the superiority of their services or of any 
particular type of contact lens. 
. Cross® analyzed the results of the use of 
scleral lenses in 1949. He found that 33 per- 
cent of 875 patients gave up using their 
lenses. The percentage of aphakics wearing 
their lenses was less than the percentage of 
myopes. People tolerated them more each day 
if a rest period of one hour per day were 
employed. He pointed out that the problem 
of Sattler’s veils was the single greatest ob- 
stacle to the successful wearing of these 
lenses. This phenomenon occurred after 
three to four hours’ wearing time and oc- 
curred more quickly upon reinsertion of the 
lens on the same day after a rest period. 

Abraham and Shanedling,’ in 1950, re- 
ported a clinical study of scleral lenses. In 
their report they mentioned the use of Tuohy 
corneal lenses. They cited three disadvan- 
tages of this type of lens: (1) Mobility of 
the lens, (2) difficulty of applying lenses 
to high ametropes and patients with kera- 
toconus, (3) rather frequent presence of 
superficial keratitis even in cases without 
complaints. They stated “this superficial 
keratitis, although it usually disappears 
rapidly in a few hours, is a potential source 
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of danger to the patient especially in cases of 
pathologic conditions of the cornea.” 

Huggert*"? reported that a contact lens 
with a narrow haptic such as the Zeiss type 
can effect a considerable rise in intraocular 
pressure. He felt that this was one of the 
explanations for the occurrence of Sattler’s 
veils. 

Another explanation for Sattler’s veils was 
published by Kinsey® in 1952. He explained 
corneal clouding after the use of the Dallos 
lens on a biochemical basis. Dilution of the 
hypertonic fluid used to insert the lenses by 
water from the tears and the cornea made 
this fluid isotonic with the cornea. The 
cornea then absorbed this fluid, thickened 
and became translucent instead of trans- 
parent, resulting in haze. 

A comparative study of four types of con- 
tact lenses and spectacles by an Army Medi- 
cal Research Laboratory” in 1952 revealed 
that, for use in the Armed Forces, the fluid- 
less ventilated lens proved better than either 
the fluid or corneal types. The report indi- 
cated that the corneal plastic lens offered 
greater protection to the eye but that the 
greatest disadvantage stemmed from its poor 
wetting properties. The size of the lens, the 
ease of dislodgement and loss made it im- 
practical for general use by the Armed 
Forces. 

An excellent clinical investigation of 54 
patients wearing Tuohy lenses was made by 
Berens, Girard and Foree™ in 1953. They 
found: (1) Keratoconus and aphakic pa- 
tients have less sensitive corneas than other 
patients; (2) 78.1 percent of patients wear- 
ing the Tuohy lenses were satisfied, whereas 
only 57.5 percent wearing the conventional 
scleral type expressed satisfaction ; (3) “cor- 
neal sensitivity appears to be the greatest 
factor in determining tolerance to the lens” ; 
(4) 10 percent of patients manifested cor- 
neal damage because they attempted to wear 
the lenses too long or to increase their toler- 
ance too rapidly. They described three pa- 
tients who showed diffuse superficial punc- 
tate staining of the cornea asymptomatically. 
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In the same year, Strughold’* reported 
that the eye showed only one type of re- 
sponse to mechanical stimuli, namely, pain. 
He stated that the pain sensitivity of the 
cornea varied considerably with the region 
tested: the center of the cornea has the 
lowest pain threshold of all the body regions. 
This threshold was 0.2 gm./mm.? in the cen- 
ter to 2.0 gm./mm.? in the periphery as 
tested by Frey hairs. 

Smelser and Ozanics,™ in 1953, felt that 
corneal thickening after the wearing of 
molded contact lenses was due to the imbi- 
bition of water between the fibers of the 
stroma. They found that another striking 
change in this series of experiments on 
guinea pigs was the depletion of glycogen 
supplies in the epithelium. This biochemical 
change was thought to precede the corneal 
edema. 

Ridley*® did a clinical survey on 600 Na- 
tional Health Service contact lens cases in 
1953. All these patients wore molded plastic 
lenses produced individually from a mold 
taken of the patient’s eye. All the lenses were 
either channeled or fenestrated for ventila- 
tion. All the patients used two-percent so- 
dium bisulfite and 0.5-percent chlorobutanol. 
Of the 600 patients, 221 were considered 
completed cases. The successful wearing time 
for these 221 patients was 12 hours. Ridley 
claimed that this type of lens was better than 
the corneal type. He also doubted whether 
small children could ever be fitted with con- 
tact lenses. ‘ 

Smelser and Chen,” in 1955, showed that 
conventional scleral contact lenses interfere 
with corneal metabolism as evidenced by an 
increase in lactic acid following the use of 
lenses. This accumulation in lactic acid re- 
sulted in inhibition of the metabolic water- 
removing mechanism, causing an increase in 
the water content of the cornea and there- 
fore effecting clouding. They suggested that 
contact lenses may cause anaerobic condi- 
tions to prevail in corneal metabolism. 

In 1955, Boberg-Ans™ conducted a clini- 
cal examination of corneal sensitivity with 
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TABLE 2 


RELATIONSHIP OF INITIAL TOLERANCE TO WEARING 
TIME EXPRESSED IN PERCENT OF EYES 


Wearing ng 


ime 
No More 
of Than Than 
Eyes Eight Eight 
Hours Hours 
(%) %) 
Excellent-Good 57 47.4 52.6 
Fair 27 40.1 59.9 
Poor 13 92.3 


a Nylon thread having a variable pressure 
gauge. Frey hairs were not used because 
they were subject to changes depending upon 
the moisture of the atmosphere. A slight de- 
crease in sensitivity was detected in patients 
wearing microlenses after one to two hours’ 
use. If the contact lens did not fit properly, 
the reduction in sensitivity was greater. It 
was found that the normal sensitivity should 
return two to three hours after removing the 
lenses. 

Westsmith,” in 1958, conducted a study of 
patients’ acceptance of corneal microlenses. 
Of 1,230 patients who were sent a ques- 
tionnaire, 613 responded. Ninety percent 
were wearing their lenses and 10 percent 
were not using them; 70 percent of those 
wearing the lenses used them for more than 
eight hours a day. He found that patients 
doing near work tolerated the lenses better 
than those doing far work. Males were not 
as successful in wearing the lenses as fe- 
males. The greater the astigmatism, the more 
the myopia (greater than five diopters), the 
better the patients tolerated the lenses. Pa- 
tients who had worn spectacles for a long 
time were not so successful with the micro- 
lenses as those who had worn glasses for a 
short period of time. 

Agatston, Barnert and Feldstein** in 1960 
wrote an excellent article about corneal lenses 
in ophthalmic practice. They state that 70 
to 80 percent of patients can tolerate these 
lenses for more than eight hours a day and 
that more than 50 percent wear the lenses 
all day. They cite the role of the ophthal- 
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mologist in prescribing these visual aides. 
They review the technique of fitting, the in- 
dications, contraindications and pitfalls in 
the handling of patients. Corneal insensi- 
tivity is a contraindication according to these 
authors, who state that a more suitable fit 
must be found for the patients who demon- 
strate corneal staining after the use of lenses. 
If corneal staining persists despite measures 
to correct the fit, they advise terminating the 
use of the lenses. 


DISCUSSION 


It is not the intent of this investigation to 
evaluate specific corneal contact lenses. 
Therefore, the corneal lens worn by each 
patient is purposely omitted. We are pri- 
marily concerned with factors which may be 
used to predict which patients will wear the 
lenses successfully, with the effects of these 
lenses and with the precautions pertinent to 
the use of these lenses. 

In our series, the indications for using 
corneal lenses are immaterial. An interesting 
observation is the successful fitting of two 
children, aged eight and 11 years. We were 
impressed by the ease of fitting and unusual 
facility of these young patients in learning 
how to use their lenses. 

Of the 97 eyes examined, 58.8 percent 
exhibited good to excellent initial tolerance. 
By looking at Table 2, which relates the ini- 
tial tolerance to the average wearing time per 
day, it will be observed that, for any given 
eye manifesting excellent tolerance, it would 
be impossible to predict how many hours a 
day that eye would tolerate the corneal 
lenses. However, eyes manifesting excellent 
tolerance as already defined stand a signifi- 
cantly better chance of tolerating the corneal 
lens for more than eight hours per day com- 
pared to those eyes demonstrating poor toler- 
ance and a slightly better chance than those 
exhibiting fair tolerance. 

Of the 54 patients interviewed, 85.2 per- 
cent experienced an initial adjustment period 
of less than three months before they could 
wear the corneal lenses comfortably for four 
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hours. Table 3 shows that the time for ad- 
justment in this 85.2 percent could not be 
used alone to predict whether the patients 
would or could wear the lenses for eight or 
more hours. As inferred from Table 2, the 
only useful prognostic data available is nega- 
tive: patients showing prolonged adjustment 
periods or those who never fully adjust to 
the use of their lenses are unlikely to toler- 
ate their lenses for more than eight hours. 
Patients with short periods of adjustment 
wear them, statistically, for eight or more 
hours more frequently than the patients with 
longer adjustment time. 

Although the initial tolerance and length 
of adjustment period may be considered 
prognostic factors, more negative than posi- 
tive as we still would like to know what posi- 
tive factors are available to explain why 57.4 
percent of the 54 patients examined could 
wear their lenses for more than eight hours 
per day. 

Of the eyes examined, 53.6 percent re- 
vealed corneal staining after exposure to the 
contact lenses for at least four hours. As 
already mentioned, 69.2 percent of these eyes 
tolerated the lenses asymptomatically despite 
this staining. Of the eyes examined 44.3 
percent revealed no staining after wearing 
the lenses. Only 14.2 percent of these non- 
staining eyes had symptoms with the lenses. 
Of the eyes examined, 1.9 percent showed 
staining before and after the use of these 
lenses. 

Thus, the first positive prognostic factor 
becomes apparent in Table 4 which relates 


TABLE 3 


RELATIONSHIP OF LENGTH OF ADJUSTMENT PERIOD TO 
WEARING TIME EXPRESSED IN PERCENT OF EYES 


Wearing Wearing 


Time 
Less 
Than 
Eight 
Hours 
(%) 


3 months or less 54.2 
More than 3 months 71.4 
Never fully adjusted 100 


Time 
Length of 
Adjustment Period 


TABLE 4 


RELATIONSHIP OF CORNEAL STAINING TO WEARING 
TIME EXPRESSED IN PERCENT OF EYES 


Wearing Wearing 
Time Time 
More Less 
Than Than 
Eight Eight 
Hours Hours 

(%) %) 


46.5 53.5 


64.7 
33.3 


Corneal Staining 


None 

Present after but not 
before 35.3 

Present before and after 66.7 


corneal staining to wearing time. The per- 
centage of eyes capable of tolerating the 
corneal lenses for more than eight hours a 
day with staining was significantly less than 
the percentage of eyes without staining. This 
large percentage of patients revealing cor- 
neal staining after the use of their corneal 
lenses was surprising. The large number of 
patients showing staining asymptomatically 
was even more interesting. These findings 
certainly justify McCaslin’s** recent opinion 
that an optician should not attempt to fit any- 
one for contact lenses until he has an ophthal- 
mologist’s written permission. He also stated 
that the optician should work with the oph- 
thalmologist in an ancillary capacity. 

These findings also support the plea of 
Agatston, Barnert and Feldstein that oph- 
thalmologists should be trained in the pre- 
scription and fitting of corneal contact lenses. 
Even if the ophthalmologist does not wish 
to prescribe the lenses himself, he should 
be capable of supervising a technician’s work. 
These viewpoints reiterate what Berens so 
astutely advocated in 1949. 

The relationship of corneal sensitivity to 
wearing time is important. Table 5 shows 
that patients with corneal sensitivity of 5.0 
or more gm./mm.? as measured by the Frey 
hairs before wearing corneal Jenses are sig- 
nificantly more likely to tolerate these lenses 
for more than eight hours than patients with 
sensitivity less than 5.0 gm./mm.? Thus, the 
second positive prognostic factor is uncov- 
ered. 


No. 
of 

a Eyes 

; 

Hours 

or 

(%) 
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TABLE 5 


RELATIONSHIP OF CORNEAL SENSITIVITY (BEFORE 
USE OF CORNEAL LENSES) TO WEARING TIME 
EXPRESSED IN PERCENT OF EYES 


Wearing Wearing 
Time Time 
No. More Less 
Corneal Sensitivity of Than Than 
Eyes Eight Eight 
Hours Hours 


(%) (%) 
70.7 
54.0 


Less than 5.0 gm./mm.? 
5.0 or more than 5.0 
gm./mm.? 


The relationship of corneal sensitivity 
after the patient has worn the lenses for at 
least four hours to the wearing time is shown 
in Table 6. It is observed that no eye with a 
threshold less than 5.0 gm./mm.? could toler- 
ate the lenses for more than eight hours. It is 
improbable that the ophthalmologist will be 
able to predict the wearing time for a pa- 
tient who manifests a threshold of corneal 
sensitivity greater than 5.0 gm./mm.? 

Of the eyes tested, 81.4 percent showed a 
higher threshold after the use of corneal 


lenses; 17.6 percent showed no change in 
the threshold; only 1.0 percent showed a 
lower threshold after the use of these lenses. 
This points to one of the effects of these 
lenses. 

Only three patients (21, 39, 40) with 


staining exhibited a correlation between 
symptoms and corneal sensitivity. In the eyes 
of these patients, the corneal sensitivity re- 
mained acute after the use of corneal lenses, 
whereas the sensitivity of the fellow eye was 
markedly diminished and resulted in no 
symptoms. The remaining patients with 
staining exhibited no significant relation be- 
tween alterations in corneal sensitivity be- 
fore and after the use of these lenses and 
symptoms. 

Since 37.1 percent of the eyes examined 
showed an increase in intraocular pressure, 
41.2 percent revealed a decrease in tension 
and 21.7 percent were unchanged, there can 
be no conclusive statement as to the effect of 
these lenses on intraocular pressure. Only in 


the left eye of Patient 9, in the right eye of 
Patient 22 and in the right eye of Patient 39 
did the tension increase to a range suspicious 
of glaucoma after the use of these lenses. 
The results of tonography excluded the diag- 
nosis of glaucoma in two of these patients. 

This is the first report of tonography per- 
formed on patients before and after the use 
of corneal lenses. From the results, no defi- 
nite effect of these lenses on the facility of 
outflow can be postulated. We have no ex- 
planation at this time for the several fa- 
cility of outflow values in the low normal 
range. 

An interesting, and previously undocu- 
mented, observation resulting from this study 
is that the five of the 54 patients who were 
pregnant all indicated that their tolerance 
significantly changed during the second tri- 
mester of their pregnancy (about the fifth 
month). It is well established that the fluid 
content of the female body changes drasti- 
cally during pregnancy. We suggest that the 
cornea participates in this dynamic state and 
undergoes changes in its curvature, thereby 
explaining this intolerance. Tonography in 
two of these pregnant patients revealed nor- 
mal tracings before and after the use of their 
corneal lenses. 

We should like to mention a study being 
conducted by one of us (H.M.B.) on Pa- 
tient 31 who is an identical twin. Many 
ophthalmologists feel that corneal lenses may 
halt the progression of myopia if utilized 
early enough. These two young girls, both 
highly myopic, were seen before any type of 
visual aid had been prescribed for either one. 
Patient 31 was given corneal lenses to wear, 
whereas conventional spectacles were pre- 
scribed for her sister. Close study of these 
two girls has already revealed a difference 
in the progression of myopia. This study 
will be reported in another paper. 

Concerning the precautions which must 
be considered by ophthalmologists when pre- 
scribing and treating patients with corneal 
contact lenses, we should like only to men- 
tion that patients who wear these lenses 
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successfully, even in the presence of slight 
corneal staining, need not necessarily discon- 
tinue the use of their lenses or change the 
lenses because of the staining. Frequent ob- 
servation of these patients would appear to 
suffice, since many of our 54 patients un- 
doubtedly manifested corneal staining for 
many months without any serious conse- 
quences. For other precautionary measures, 
we refer to the article by Agatston, Barnert 
and Feldstein. 


SUMMARY 


A clinical investigation of 97 eyes in 54 
patients (table 7) competently fitted with 
corneal contact lenses, 57.4 percent of whom 
wore their corneal lenses for eight or more 
hours per day and 75.9 percent of whom 
wore the lenses asymptomatically, was under- 
taken at the New York Eye and Ear In- 
firmary. A brief history and a cursory de- 
scription of the six types of corneal contact 
lenses were presented. The study emphasized 
what clinical criteria are significant prognos- 
tic factors in the eventual successful wearing 
of these lenses, the effects of these lenses and 
what precautionary measures should be em- 
ployed when the lenses are worn. A review 
of the contemporary English-speaking litera- 
ture pertinent to contact lenses was also pre- 
sented. 

A thorough history and complete eye ex- 
amination, including measurement of corneal 
sensitivity with Frey hairs before and after 
the use of these lenses, was performed on 
each patient. Tonography was utilized when- 
ever possible in patients with elevated ten- 
sions. 

Clinical criteria which serve as prognostic 
factors are: 

1. Initial tolerance to the corneal lenses— 
patients with poor tolerance stand a remote 
chance of wearing the lenses for eight or 
more hours per day. 

2. Adjustment period to the corneal lenses 
—patients exhibiting an adjustment period 
of more than three months are poor candi- 
dates for this type of visual aid. 
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TABLE 6 


RELATIONSHIP OF CORNEAL SENSITIVITY (AFTER USE 
OF LENSES) TO WEARING TIME EXPRESSED 
IN PERCENT OF EYES 


Wearing Wearing 
Time i 
No. More 
Corneal Sensitivity of Than 
Eyes Eight 
Hours 


(%) 


Less than 5.0 gm./mm.? 5 0 
5.0 or more than 5.0 
gm./mm.? 92 42.4 


57.6 


3. Corneal staining after the use of cor- 
neal lenses—patients who do not exhibit 
superficial corneal staining have a signifi- 
cantly better chance (although small in our 
series) of tolerating the lenses for more than 
eight hours a day than those with staining. 

4. Corneal sensitivity before and after the 
use of these lenses—patients with corneal 
sensitivity of 5.0 or more gm./mm.? before 
wearing corneal lenses should be much more 
likely to tolerate these lenses for eight or 
more hours than those patients with sensitive 
corneas. No patient with a threshold of cor- 
neal sensitivity less than 5.0 gm./mm.? after 
wearing the lenses for four or more hours 
could tolerate these lenses for more than 
eight hours in our series of 97 eyes. It would 
appear that corneal sensitivity offers a more 
reliable prognostic sign for successful use 
of corneal lenses than the presence or ab- 
sence of corneal staining. 

The effects of wearing corneal lenses are: 

1. Of the eyes examined with corneal con- 
tact lenses, 66 percent revealed better visual 
acuity than with conventional spectacles. 

2. Of the eyes examined after the use of 
the lenses for four or more hours, 53.6 per- 
cent showed corneal staining. 

3. Of the eyes examined, 81.4 percent 
showed a higher threshold of corneal sensi- 
tivity after the use of corneal lenses. 

4. No conclusive effect of these lenses on 
intraocular pressure could be detected. 

5. Except for the larger field of vision ef- 

(Continued on page 694) 
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TABLE 7 
ANALYSIS OF CASES STUDIED 


Case 
Sex 
Indication 


Keratoconus 


“4. RK. 


Compound 
hyperapic 
astigmatism 


10. F.N, 


59 
Aphakia O.D. 


Normal 
“Exc ellent Headaches ai and tearing after 4 2/200 O.U. O.U.—negative 0.D.—100 
Immediate hr. use when wearing O.U., 20/70 —O.D. OS.— 2 
6-8 but not when wearing only 20/50 —O.S. O.U.—diffuse staining 0.D.—150 
one lens 20/40—2 O.D.; 20/30—0O.S. OS.— 50 
Normal 
Fair to corneal but good ‘Constant blurring ix in 0. with 3 200- 0. D. ative Oo. 
to lacrilenses both types 1/200—0O.S. O.U.—diffuse staining O.U.—150 
1 mo. to corneal, 2 wk. to No spectacles 
lacrilenses 20/30 O.U. 
3-5 hr. with corneal; 10 Myopic retinopathy 


Fair None /200- 0. D. OU. —negative 0.D.— 
8-10 wk. 8/200—O.S. O.D.—slight axial stain O.S.—10 
8-12 20/30 O.U. O.S.—same plus tem- 
20/20 O.U. poral edema O.U.— 
Normal 
—— — - 
Excellent Irritation O.U. after 10 hr. 1/200—0. D.; @s ‘ft. OS. O.U.—negative 0.D.— 20 
wk. 20/70 —O.D.; FC@S ft. 0.8. O.U.—diffuse axial stains O.S.— 50 ** 
10 12 20/40 —O.D.; FC@10 ft. OS. and abrasions 0.D.— 50 ee 


None 10/200—O.D.; 8/200—0.S. O.U.—normal O.U.— 


Fair Occasional burning O.U. 8/200—O.D.; 5/200—O.S. O.U.—normal 0.U.—s 
Still not complete 10/200—O.U. O.U.—normal 0.U.—S5 
3-5 20/200—0.U. 

Normal 0.U. except for myopic 

retinopathy 


Visual Acuity without, with Corneal Corneal 
Symptoms During or After Spectacles & Lenses Staining Sensitivity 
justment Peri an — — 
Average Wearing Time (hr.) Use of Lenses External & Fundus Before Before 
Examination After After 


Poor None 20 200 0. U. 0. D- negative o.uU— 2 
5-6 20/20 O.U. by S.—temporal staining O.U.—10 
6-7 20/15 O.D. O.U.—diffuse staining 

20/20 OS. 


Normal 


N 5 200 O.U. O.U.—negative 0.U.—2 
3 yr. 20/30+3—0O.D. O.U.—diffuse staining O.U.—2 


206 30-2 O0.U. 


with lacrilenses 


Normal 0.S.—100 


Fair Irritation and burning O.U. §/200—0.U. O.U.—negative 0.U.—1 
Never completely adjusted 20/30 —O.D. O.U.—negative 0.U.—2 
4 20/20—1 O.S. 

20/40 O.D. 

20/100—0O.S. 


Normal 


20/30 —O.D.; FC @2 ft. O.S. O.U.—negative 
1 yr. No spectacles 0O.S.—20 
20/30 —O.D. O.U.—negative O.D.— 2 
20/40 —OS. 0.S.—50 
O.D.—normal 
O.S.—full iridectomy adherent 
in places to face of hyaloid 


Fair Had tr trouble with left lens 20 70+20 OD. O.U.—normal 0.U.— § 
1 wk. which was changed 20/100 O.S. O.U.—normal 0.D.—10 
3-6 20/20 —O.D. OS.—5 
20/70+1 O.S. 
20 0.D. 


0—OS 


Good None 3 0.U.—normal 0.U.—10-20 
8 me. 20/70—0.D.; 20/30—0.S, 0.U_—normal 0.0. —20 
10-12 20/30 O.U. 


Peripheral iridectomies O.U. 


Immediately O.U.—normal 
12-14 


"Excellent None 3/200—0.S. 0.S.—-normal os.— 
4 wk. 20/30 —O.S. O.U.—normal 0.U.—10 


$ hr. once per wk. 


§/200—O.D.; 
1-2 mo. 20/30 —O. D.; 20-0. O.D.—fine linear stains 

8-10 hr. 20/30 —O.D. axially 0.D.—10-20 
O.D.—pupil drawn up superior- 

ly; early choroidal sclerosis 
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20 
Myopia 
F 
34 
Myopia 
28 2 
A 
Myopia 
kW 
M 
Myopia 
6. 
F 
41 
Myopia 
F 
37 
Myopia 
8. V. W. 
F 
44 ne 
17 
Aphakia 0.U. 
F 
40 
Myopia 
12. E. M. 
F 
13. 
il 
Myopia = 
: 
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TABLE 7 (Continued) 


Tonography 

Angle After Before Central Blindspot Other Pertinent History 
(mm.Hg) After 


14; C—0.26; Po/C—54 Normal —O.U. One episode Nov. 1959 when vision O.S. with 
—18; C—0.23; Po/C—70 Normal—O.U. contacts became blurred lasting 2 wk. disap- 
pearing spontaneously 


Open with pig- O.D.—14.3 OLD. 
mentation of tra- O.S.—18.5 OS. 
ulae O.U 


15; C Po/C—70 
—19; C—0.28; Po/C—33 


0.D.—12.5 
OS. —12.5 


Open—O.U. 0, Normal—O.U. Wears her corneal lenses 4-5 times wk. 
$.—18. 
0.D.—15.6 Normal—0.U. 
0.S.—14.3 
—O.U. 0.D.— 7.5 Normal to 10 mm. test object— Wore lacrilenses 1947-1956; then switched to 
with pseudosyn- O.S.—10.0 0.U. corneal lenses 
echias O.D 
0.D.— 6.0 Cannot determine—O.U. 
0.S.— 9.0 
Open—0O.U. 0.U.—18.5 O.D. T— * C—0.30; Po/C—63 Temporal constrictions of central Uses lacrilenses and corneal interchangeably. 
OS. T ; C—0.35; Po/C—48 field O.D.; generalized O.S., en- states cornea became insensitive after using 
blindspots O.U. corneal lenses 
0.U.—13.1 O.D. T—18; C—0.32; Po/C—63 
0.S. T—20; C—0.30; Po/C—67 


Normal—0O.U. None 


Open—0O.U. 17 —18. 
S15. 


aw 


0.U.—18.5 Normal—0O.U. 


Open—0O.U. but 0.U.—15.6 September 1958 Superonasal defect O.D. and su- Had attack acute congestive glaucoma O.D. 


1 narrow syn- O.D.—11 O.D. T—17; C—0.22; Po/C—77 pocceumpenl defect O.S. central Sept. 1958. Lenses were prescribed in Jan. 
synechia—O.D. O.S. T—21; C—0.41; Po/C—S1 elds 1958. Treated with pilocarpine 2 wk. and not 
December 1959 used lenses since. Refused any further work- 
O.S.—16 O.D. T—11; C—0.25; Po/C—44 _ Enlarged and bared blindspot up or treatment 
T—16; C—0. 30; Po/C—53  0.D.; not obtainable O.S. 
Open—O.U. 0.D.— 15.6 6 ~ Normal—O.U. Wears corneal lenses 3 da. wk. 6 episodes iri- 
0O.S.—18.5 tis O.D. in childhood; last one was 9 yr. ago 
0.U.—15.6 Normal—0O.U. 


Open—O.U. but 0. D- —1 “15. 6 Normal—0.U. Changes lenses frequently because after a few 
iris adherent to O.S.—17 mo. use, become uncomforta’ 

cornea peripher- 

al to iridectomy O.U.—17 Normal—0.U. 

—O.S. 


“Open—O. U. 0.D.—18.5 Could not cooperate sufficiently Normal—O.U. Treated for esotropia, amblyopia and eccen- 
O.S.—15.6 tric fixation O.S. 


Normal—0O.U. 


Open—O.U Normal—O.U. 


-D. Normal—O.U. 
0.S.—14.3 


0.U. 18.5 Normal—0O.U. Wore scleral lenses 1954-1959. Had attack 
0.U.—15.6 Normal—O.U. herpes simplex O.D. January 1960 


0.S.—18. Normal—0O.U. Retinal detachment & subluxation of hyper- 
O.S.—18.5 mature cataract O.D.; prefers spectacles O.S. 
Normal—0O.U. except for social events 


O.U.—15.6 “Cannot obtain—O.U. Has left esotropia and left hypertropia 


0.D.—14.3 — Cannot obtain—O.U. 
O.S.—15.6 


O.D.—nasal 0.U.—13.1 Cannot obtain—O.D. None 
synechias 0.D.—10.9 
0S.—4.3 — Cannot obtain—O.D. 


on i 
T 
OS. 7 
i; 
O.D.—18.5 _ 
O.S.—20 
None 
Open—O.U. 
= Open—O.U. 
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— Visual Acuity without, with Corneil Corneal 
Sex Initial Tolerance Symptoms During or After Spectacles & Corneal Lenses Staining Sensitivity — 
(yr.) Adjustment Period Use of Lenses and 
Indic _ fl Average Wearing Time (hr.) External, & Fundus Before Before 
_Examination After After 
15. M. M. Excellent None 4/200—0.U. O.U.—normal 0.U.—10 & 
F 3 wk. 20/15 ~0. D.; 20/20—O.S. O.U.—diffuse staining 0.U.—20 
46 10-12 20/15 —O.U. 
Aphakia 0.U. Peripheral iridectomies O.U. 
16. R. S. Fair None 2/200—O.D.; 10/200—O.S. o U.—normal .U. 
F 2 mo. 20/20 —O.U. O.U.—normal 0.U.—S5 
25 8-10 20/20 —O.U. 
Norm 
17. M.D. Good Patient wears lacrilenses 20, 200- —O.D.; 10/200—O.S. O.U.—no staining z 
F Immediate No spectacles 
25 14 20/30 —O.D.; 20/40—2 
Keratoconus Normal O.U.—diffuse staining O.D.—2 


18, A. T. Poor None 10/200—0.U. 0.U.—normal 

F Still not complete 20/20 —O.U. 

2 46 20/30—2 O.D.; 20/20—O:S. O.U.—diffuse staining 0.U.—30 
yo 


19. A. D. Fair None 20/200—0.U. O.U.—normal 

25 6 wk. 20/30 —O.U. 

Myopia 4-6 20/20 —O.U. O.U.—normal 0.U.—20 a 
Normal 

20. F. M. Fair None 20/200- 0.D.; 5/200—O.S. O.D.—normal 0.D.—10 

F 2 wk. 20/70 —O.D.; 20/100—O.S. O.S.—staining 0.S.—20 

29 12-15 20/40 —O.D.; 20/70/—OS. 

Myopia Normal O.U.—diffuse staining 0.U.—50 

21. R. R. Fair F.B. sensation & burning O.U. 15/200—O.D.; 18/200—O.S. O.U.—normal 0.U.— 2 

F 2 wk. after few hours 20/50 —O.U. 0.D.— 2 


O.U.—staining diffuse 


22. D. T. Excellent None 4/200—O.D.; 20/40—O.S. O.D.—diffuse staining 0O.D.—100 

= Immediate No spectacles 0.S.— 50 a 
12-14 20/70 —O.D. 

Aphakia O.D. Iridodenesis- D. O.D.—diffuse staining 0.D.—150 

23. E. C. Excellent Grease spots form O.U. after 10 200- 0. U. O.U.—normal 0.U.—10 

F Immediate 12 hr. 20/30 —O.D.; 20/50—O.S. O0.D.—slight punctate 
$6 20/30 —O.D.; 20/40—O.S. staining 0.U.—10 


Normal O.S.—abrasion centrally 


24. M.D. Poor for O.D. but good F.B. sensation O.D. 10/200—0.U. O.U.—normal 0.D.—20 
32 for O.S. 20/40 —O.U. O.U—staining diffuse 0.S.—10 
Myopia O.D.—incomplete 20/30 —O.U. 
jiate Normal 0.D.—3#0 
O.S.—50 
25. J.M. Poor- O. D. None 10/200—0. U. O.U.—normal 0.D.—20 
F Fair—O.S. 20/40 —O.U. 0.S.—10 
21 2-3 wk. 20/30 —O.U. ok: 
Myopia 12 Normal O.U.—diffuse staining 0.D.—30 a 
0.S.—50 
26. B.N. Good None 20/200—O.D.; 20/200—O.S. O.U.—normal 0.U.— 50 : 
1 mo. 20/70—1 O.D.; 20/100—O.S. 
40 10-12 20/70 —O.U. O.U.—normal 0.U.—100 ‘s 


Posterior subcapsular cataracts 
0.U. 


27. M. A. Good Dry sensation O.U. after 4 hr. 10/200—O.D.; 15/200—0. Ss. O.U.—normal 0.D.—10 
1 mo. 20/20 —O.U. 0.8.—30 
4-6 20/20—3 O.D.; 20/20—1 0.S. 


O.U.—diffuse staining 


O.U.—normal 
O.U.—central epithelial 
edema 


0.U.—normal 0.D.— § 
0.D.— tive 0.S.—10 
O.S.—diffuse staining 


q 
: 
31 6-7 
Myopia Normal .S.—30 
Myopia 
a y 
28. T.C. Good None 10/200—O.U. 0.U.— 5 
M 3 wk. 20/20 —O.U. se 
32 12-17 20/20 —O.U. 4 
Myopia Normal 0.U.—10 {3 
29. R. H. Good None 10/200—O.U. 
F 3 wk. 20/40 —O.U. Le 
24 6-8 20/20 —O.U. 
Myopia Normal 
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TABLE 7 (Continued) 


Tension 


Before Perimetry ‘ 
Angle After Central Blindspot Other Pertinent History 


(mm.Hg) 


Normal—0O.U. 
Normal—0O.U. 


O.D.—broad- O.D.—15.6 

based synechias ©.S.—18.5 

sup. & inf. O.S. 

—open 0.D.—15.6 
0.D.—15.6 


Open—O.U. O.U—17 Normal—O.U. Alternating exotropia 
0.U.—18. Normal—O.U. 


Open—0O.U. 0.D.—15. Normal—O.U. Patient wears lacrilenses 


0.S.—13. 
Normal—O.U. 
0.U.—18.5 


0.0.—open with .D.—18. .D. T—18; co. 27; Po/C—70 Normal—O.U. Patient and parents told possibility of chron- 

pseudosynechias 3. 2 ; C—0.19; Po/C—142 ic simple glaucoma; refused further study or 
treatment 

- 0.23; Po/C— 79 Slightly enlarged—O.S. 


O.S.—open with O.D. aq .D. T— 
based —21. 5. ~—0.20; Po/C—110 


broad- 
synechias inf. 
Open—O.U. 0.U.—15. Normal—O.U. 


0.U.—-18. Normal—O.U. 


Open—O.U., ex- O.U.—18. Normal—O.U. 
cess pigment in O.D.—13. 


trabeculae 
0.S.—15. Slightly enlarged—O.D. 
Open—0O.U. 


. — Normai—O.U. Patient had attack Iritis O.D. Nov. 1959, 
; Po/C—70 tried several types of lenses 


O~ 


of 


| 
| 


5; Po/C— Normal—O.U. 
28; Po/C—70 


After 9 hr. vision O.D. blurs, after 12 hr. vi- 
33; Po/C—S1 sion poor 


—17; C—0.33; Po/C—S1 Normal—O.D. 


.22; Po/C—S55 Normal—0O.U. | 6 mo. pregnant at time this exam 
30; Po/C—47 Two wk. ago lenses uncomfortable for first 
time 


0.D 
OS 
0.D 
OS. 


—0.29; Po/C—64 
—0.29; Po/C—49 


44 


of 


None 


Normal—0O.U. O.D. bothering patient time 2nd exam. 
Scheduled to have the fit checked 
Normal—O.U. 


Normal—0O.U. 


Normal—0O.U. 


Normal—0O.U. 
Normal—O.U. 


Normal—0O.U. Patient wore lacrilenses before corneal lenses 
could tolerate 4 hr. 


Normal—0O.U. 
Normal—O.U. None 


Normal—0O.U. 


4 
2. 
Tonography 
er 
ae 
None 
None 
0.S.—10 19; C—0.2 
O.D.—25.8 
0.S.—23.1 
C—O 
Open—O.U.  0.U.—10.9 Normal—O.U. 
O.U—12.5 — 
Open—O.U.  O.D.—13.1 None 
O.S.—13.3 
0.U.—2.5 
wi 
O.S.—18.5 
OS—15.6 __ ; 
0.U.—18.5 
Open—O.U. O.D.—17 
with 0.S.—15.6 
synechias 
O.D.—12.5 
OS.—14.3 
"She 
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TABLE 7 


Case 
Sex 
Age (yr.) 
Indication 


Visual Acuity without, with Corneal Corneal 
Symptoms During or After Spectacles & Lenses Staining Sensitivity 
Average Wearing Time (hr.) se of Lenses a y & Fundus Before Before 
Examination After After 
Fair None 5/200- OU. 0.U. 


O.U.—diffuse staining O.S.— 2 


—0.U. 
20/40—O.D.; 20/50—O.S. 


6-7 
Lower palpebral O.U.—diffuse staining 0.U.—50 
hyperemia 0. 
Poor None 20/30—O.D FC @1 ft.—OS. O.S.—normal O.D.— 
6 wk. No spectz O0.S.—3#0 
20/30—1—OS. 
Basal iridectomy—O.S. O.S.—normal 0.D.— 2 


Occasional discomfort 0.U. 20/200—0O. U. O.U.—normal 
after 4 hr. 20/20+1—O.D.; 20/20—1—O.S. 
20/20 —0O.U. O.U.—diffuse staining 0.U.—5 


Normal» 


15/200— 10/200—0.S. 0.U.—normal O.D.— 2 


O.D.—normal 
O.S.—few stains 0.U.—20 


None 10/200—O0.U. O. U.— normal 0.U.— 2 
20/30 —O.U. 


20/20 —O.U. O.U.—normal 0.U.—10 
Normal 
None 16 200- RP 18/ 8/200—0.S. OU. —normal 0.U.— 1 


O.U.—normal 0.D.—10 


None 8/200—0.U. “0.U.—normal 
20/30 ; 20/20-3- —O.S. oOS.— 1 


20 20 - -0.U. 
onjunctival hemorrhage— O.U.—diffuse staining 0O.D.—30 
0.U. 


Occasional F.B. sensation 200—O.U. —sormel 0.D.— 2 
20/30 —O.U. O.D.—stains OS.— § 
20/20 —O.U. O.S.—normal O.D.— § 


Normal 0.S.—20 


Occasional discomfort OS. 20/ 200—0 U. O. U.—normal 0.U.— 
after 4 hr. 20/20 —O.D.; 20/30—O.S. O.D.—normal O.D.—50 
20/20 —O.U. O.S.—axial stain 0.S.—20 

Normal 
None 3 200— O.D.; 4/200- Ss. O.U.—normal 0.D.— § 
20/40 —O.D.; 0 50 —OS. O.D.—normal OS. 2 
-O.D:: 20/40 —O.S. O.S.—staining 0.U.—10 


20 — 0.U. 
—O.D.; 20/30—1—O:S. 


43. V.S Good None 3/200—O.U. 0. v.— —normal 0.U.— 2 
M 1 wk. 20/40 —O.U. O.U.—stains temporally O.U.—10 
41 4-6 20/20 —O.U. 
Myopia Normal 
4. D.S Fair None 3 200— 0.D.; 20 40- -0.S. O.U.—normal O.D.—20 
2-3 mo. 20/40 —O.D.; 20/30—O.S O.U.—normal OS.— 1 
20/30 —O.D. 0.D.—20 
Aphakia O.D. Atrophy of iris O.D. with syn- OS.— 2 
— to remaining lens cap- 
sule 


45. J. L. 
M 


28 
Keratoconus 


None 3/200—O.D.; 4/200—O.S. O.U.—normal .U.—2 
20/60 —O.D.; 20/40 —O.S. O.U.—slight staining 0.U.—5 
20/30 —O.U. 
Normal 


a 
30. J. R. 
F mo = 
24 6 20/20 —O.U. 
Myopia Normal 0.S.—20 
31. K. M. Excellent None 20/200—O.U O.U.—normal 0.D.—10 
2 wt 0.S.—20 a 
8 
Myopia g 
32. E. W. 
F 
33 
Aphakia—O.S. 
33. H.F. Fair 
F 2-3 mo. 
22 4-6 
Myopia 3 
34. S. F. Good None 
F 2 mo. a 
34 46 20/20 —O.U. 
Myopia Normal + 
35. M.B. Good 
F 3 wk. 
4 6-8 
Myopia j 
36. T.S. Good 3 
M 1 mo. 
26 8-10 20 /20 O.1 q 
Myopia Norma 
37. F. A. Excellent 
M 1 wk. = 
30 8-12 
Myopia Normal O norma 
38. P. D. Fair None 10/200—0.U. 0.U.—normal 0.D.—10 
24 12 
Myopia 
39. E. B. Good 
F 1 mo. 
34 6-8 j 
Myopia 
40. Good 
F 2 wk. 
29 6-8 4 
Myopia 
41. J.G. Good 
F 2 wk. a 
29 8-12 
Keratoconus Normal 
42. S. E. Fair None OU 0.U.—normal 0.U.—2 
F 1-2 mo. O.U.—diffuse staining 0.U.—5 a 
22 4-6 
‘ 
_ | 
2 wk. 
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Tonography 


Perimetry 
Central Blindspot Other Pertinent History 


Before 
After 


Normal—O.U. 
Normal—0O.U. 


Cannot perform—0O.U. Patient identical twin, wears contacts; sister 
wears spectacles; both observed periodically 


Normal—O.U. Patient had recur. episodes uveitis O.S. prior 
to cat. ex. 


Normal—0O.U. 


Normal—0O.U. 
Normal—0.U. 


; Po/C—79 Normal—O.U. 
: Po/ C—S59 


; Po/C—69 Normal—0O.U. None 
Poy C—69 


Normal—O.U. c Difficulty wearing lenses during 2nd preg- 
nancy; resumed wearing after delivery 
Normal—0O.U. 


Normal—O.U. None 


Normal—O.U. 
Normal—O.U. Operation to correct an X-XT at 5 yr. 


Normal—0O.U. 


—10; C—0.24; Po/C—40 Normal—O.U. Wore lenses without difficulty until 1 mo. 
—12; C—0.29; Po/C—40 ago; al after left lens replaced, couldn’t schases 


ns O.D. 5th mo. pregnancy 
12; C—0.29; Po/C—54 Normal—O.U. 
—12; C—0.26; Po/C—46 


T 
T 
T 
T 
16; C0. 30; Po/C—53 Normal—0O.U. 


of 
nd wo 


18; C—0.27; Po/C—69 


19; C—0.28; Po/C—69 Normal—O.U. 
18: C—0.31; Po/C—60 


Open—O.U. .D.—10. Normal—0.U. 
Normal—0O.U. 


of 


Open—0.U. Normal—O.U. 


synechi Normal—0O.U. 


Open—O.U. .D. Normal—O.U. Surgery for exotropia as a child 
Normal—0O.U. 


Open—O.U. .U.—15. ‘Normal—O.U. 
Normal—O.U. 


Open—O.U. .D. Normal—0O.U. Patient uses lacrilenses 
Normal—O.U. 


691 
Tension 
(mm.Hg) 
OD-“.3 None 
0.U.—15.6 
— 
OS.—17 
O.D.—12.5 
0.S.—13.1 
Open—O.U. 0.U.—12.5 None 
0.U.—15.6 
Open—O.U. OD—18.5 OD. T—18; C—0.23mm 
OS—15.6 OS. T—15: C—0.26 
0.U.—18.5 
T—18; C—0.2 
Open—O.U. O.D.—12.5 
ae 0.U.—15.6 
 OD—I5.6 
4A 
O.U.—15.6 
Open—O.U. 0.D.—16 
0.U.—15.6 
Open--O.U. 0.D.—10.9 
OS.—12.5 
0.U.—12.5 
Open—O.U. 0.D.—15.6 None 
O.S.—18.5 
0.D.—19 
O.S.—18.5 
A 
Open—O.U. 0.D.—15.6 Normal—O.U. None 
with OS—12.5 
synechias 0.U.—12.5 Normal—O.U, 
igs 
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Visual Acuity without, with 


Corneal 
Sensitivity 


Symptoms During or After Spectacles =< orneal Lenses 
Average Wearing Time (hr.) Use of Lenses External & Fundus 
Examination 
D.; 15/200—O.S. 
20/30 —O.U. 
20/20 —O.U. 
Normal 
Excellent 20/20—-0.D.; 2/200—O.S. 
Immediately No spectacles 
0-12 20/30—0O.S. 
Normal—O.U. except 
eral | iridectomy—O.S 
18/ 200— 0.U. 
M 1 20/30 —O.U. 
20/30 —O.U. 


Normal 


O.U.—normal 
O.U.—marked staining 


20/100—O.D.; 20/200—O.S. 
20/50 —O.D.; 20/20 —O.S. 
20/40 —O.D.; 20/20 —O.S. 
Normal 


O.D.—clear graft 


O.S.—no stain 
O.U.—no stain 


20/30—O.D.; 1/200—O.S. 
20/40—O.D.; 20/30 —O.S. 
20/30—O.D.; 20/25 —O.S. 
Keyhole iridectomy—O.S. 


O.U.—Normal 
O.U.—diffuse staining 


$/200—O.D.; 8/200—O.S. 
20/40 —0O.U. 

20/20 —O.U. 

Normal 


Irritation—O.U. past 2 mo. 18/200—O.D.; 20/200—O.S. 
20/30 —O.U. 
20/20 —0O.U. 
Normal 


H.M.—O.D.; CF @!1 ft. 

H.M.—O.D.; 20/20-0.S. 

20/20—O.5. 

Mature cataract—O.D., periph- 
iridectomy & aphakia— 


2/200—O.D.; CF ft. 

2/200—O.D. 

20/20 —O.S. 

Mature cataract—O.D., periph- 
eral iridectomy & aphakia— 


perception O.D. 


20, ‘30 
Myopir retinopathy— OS. 
Primary optic atrophy—O.D. 


Excellent 2/200—O.D.; 20/30—O.5. 
Immediate 20/40 —O.D. 
42 . 8-10 20/20 —O.D. 
Aphakia—0O.D. Peripheral iridectomy—O.D., 
aphakia—O.D. 


O.D.—normal 


O.D.—staining 


692 
Corneal 
Staining 4 
Before Before 
After After 
O.U.—normal 0.U.—2 
O.U.—normal 
O.U.—normal O.D— 1 
O.U.—normal 0.S.—50 
O.S.—50 
O.D.— 5 
49. C.K. Excellent None 0.D.—>200 
M 2 wk. OS— 2 
22 46 
Corneal _trans- 0.D.— >200 
plant—O.D. 
myopia- 0.0. 
50. J. K. Excellent None OD— 2 
M 3 wk. 0.S.—200 a 
76 45 
Aphakia—O.S. OD.— 5 
0O.S.—200 
ALL. None O.U.—normal 0.U.—2 
2 wk. 
4 26 6-8 O.U.—normal 0.U.—5 
Myopia 
52. G.L. Good O.U.—normal bs: 
28 68 0.U.—normal 0.U.—10 
Myopia 
53. D.S. Excellent None 0.U.—normal OD— 2 
M Immediate O.S.—200 
63 12-16 
Aphakia—O.S. O.U.—normal O.D.— 2 
).S.—200 
$4, LB. Excellent None O.U.—normal O.D.— 2 
M Immediate 0.S.—200 
51 14-16 
Aphakia—0O.S. 0.U.—normal O.D.— 2 
O.S.—200 
$5. J. E. Good None O.U.—normal 0.U.— 
M 4-6 wk. g 
46 12-13 0 O.U.—normal 0.S.—10 
Myopia—O.S. 
0.D.—200 
2 
0.D.—200 
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Tonography 
ore —— erimetry 
Angle After Before Central Blindspet Other Pertinent History 
(mm.Hg) After 
Open—O.U. 0.U.—14.3 Normal—0.U. Patient 7 mo. pregnant. At 5th mo. lenses un- 
0.U.—14.3 comfortable O.U. after 1 hr. 


Normal—O.U. 


Open—O.U. 0.D.—12.5 Normal—0.U. 
OS.—14.3 
Normal—O.U. 


Normal—O.U. 
Normal—O.U. 


Open—0O.U. 0.D.—15.6 Normal—0.U. Patient had interstitial keratitis O.D. as 
O.S.—17 child; had a 7 mm. lamellar keratoplasty 


Normal—O.U. Aug. 1959 


Open—O.U. 0.D.—12.5 Normal—O.U. Cat. ext. O.S. May, 1959. 6 mo. later optic 
0.S.—14.5 neuritis, O.S. 
O.D—15.6 Normal—O.U. 
0.S.—16 
Open—O.U. O.D.—12.5 Normal—O.U. None 
OS—14.3 _ 
0.D.—14.3 Normal—O.U. 
Open—O.U. 0.U.—12.5 Normal—0O.U. Patient 7 mo. pregnant. Tolerated lenses 
O.U. until Sth month. Then uncomfortable 
0.U.—15.6 Normal—O.U. after few hours 
Open—O.U. 0.U.—14.3 = “Normal—O.U. a Cat. ext. OS. April, 1958. Has arrested bi- 
lateral apical pulmonary tuberculosis 
0.U.—14.3 Normal—0O.U. 


Open—O.U. 0.U.—17 Normal—O.U. Cat. ext. O.S. Nov. 1959 
0.U.—15.6 Normal—O.U. 


Open—0.U.  OD—14.3 Normal—O.U. Optic atrophy—O.D. 
.S.—16 
OS.—16 Normal—O.U. 


Open—O.U.  O.U—18.5 ~ Normal—O.U. Cat. ext. O.D. Jan. 1960 
.D.—16 _ 
Normal—0O.U. 
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None 
Open—O.U. 0.D.—18.5 
O.S.—16 
0.U.—16 
O.U.—15.6  __ 
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fected by these lenses as compared to spec- 
tacles (no frames), no pertinent effects on 
the central fields or blindspots were detected. 

6. Five of the 54 patients were pregnant. 
All complained of a decrease in tolerance to 
the lenses during the second trimester of 
gestation. 

Since corneal lenses definitely depress cor- 
neal sensitivity and often cause asymptomatic 
benign corneal staining, periodic examina- 
tions by an ophthalmologist are recom- 
mended for all patients wearing these lenses. 
The presence of asymptomatic superficial 


HERVE M. BYRON AND ALAN C. WESELEY 


corneal staining after at least four hours’ 
wearing time does not necessarily warrant 
cessation of the use of these lenses but rather 
indicates more frequent checkups and closer 
supervision by the attending ophthalmologist. 
However, staining which is deteced shortly 
after the insertion of the corneal lenses in- 
dicates a poor fit and, therefore, warrants a 
change of lenses. 


80-31 Broadway (73). 
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OPHTHALMIC MINIATURE 


Those spectacles should be preferred which show objects nearest their 
natural state, neither enlarged nor diminished, at the same distance, and 
with the same ease as could be seen before the eyes were impaired. 

Alexander Alexander, A Treatise on the Nature of Vision, 1833. 
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GLAUCOMA THERAPY 
WITH ECHOTHIOPHATE 
(PHOSPHOLINE IODIDE) 


ARTHUR SAcKs-WILNER, M.D. 
AND 
Erwin Sacks-WILNeEr, M.D. 
Trenton, New Jersey 


Phospholine iodide is a white crystallin 
solid which is readily soluble in water and 
fairly stable for some time under normal 
room temperatures and longer if kept under 
refrigeration. It is a potent and relatively ir- 
reversible inhibitor of acetyl cholinesterase. 

According to Koelle and Steiner in their 
studies of the central affects of Echothio- 
phate, there was no evidence that phospholine 
would permeate the blood-brain barrier and 
therefore should not produce any central ef- 
fects. Koff and Coon in their studies to de- 
termine the effects of Echothiophate cen- 
trally or peripherally concluded that the drug 
was a peripheral-acting anticholinesterase 
agent and therefore less likely to cause cen- 
tral symptoms as does DFP which acts both 
centrally and peripherally. 

Because of its peripheral action there is a 
lowered incidence of systemic side-effects as 
shown by the studies of Leopold, Gold and 
Gold, Becher, Pyle and Drews, Lawlor, Lee, 
Seward and Albert, and our own series. 

The powder is mixed and easily soluble in 
an isotonic diluent prepared as follows: Boric 
acid (U.S.P.) two percent; benzalkonium 
chloride (U.S.P.) 0.002 percent (1:50,000). 
This solution was autoclaved at 121°C. for 
20 minutes. The entire contents of the vial 
(125 mg.) were dissolved in 50 cc. of the 
prepared diluent to give a 0.25-percent solu- 
tion of phospholine iodide dispensed in 5.0 
cc. vials with a dropper. Instruction to “keep 
in the refrigerator’’ was on each labelled vial. 

Phospholine, being a powerful miotic, has 
such attendant side-effects as brow-headache, 
pain in the globe, and blurring of vision. 
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Only one patient complained of nausea and 
headache severe enough to necessitate dis- 
continuing therapy with 0.25-percent phos- 
pholine. It is possible that reduction in the 
potency to 0.125 may obviate these com- 
plaints in some patients and further study 
should be carried out. In evaluating the effec- 
tiveness of phospholine it becomes apparent 
that the testing of ocular tension with a 
tonometer, fields and vision are the practical 
means by which ophthalmologists in daily 
office practice determine whether or not a 
patient’s glaucoma is controlled; therefore, 
tonometric readings were made using 25 mm. 
Hg as the high normal, fields were taken 
every two months, and visual acuity and 
tension at each visit. The study is analyzed 
in Table 1. 


RESULTS 


Thirty-four patients with glaucoma were 
investigated. Open-angle chronic, simple 
glaucoma was present in 32 eyes. Eighteen 
eyes were controlled with phospholine alone 
or combined with Carcholin when other 
agents failed. Three were uncontrolled with 
any therapy and required surgery. 

Thirteen aphakic eyes with glaucoma were 
treated with phospholine and controlled with 
a minimum number of instillations. 

One eye with acute congestive, angle- 
closure, narrow-angle glaucoma was not con- 
trolled and required surgery. Three eyes 
with chronic simple glaucoma were not con- 
trolled and required surgery. 

Four eyes with absolute glaucoma were 
treated. The tension remained elevated but 
the eyes were quiet and no painful symptoms 
were experienced. 


CONCLUSIONS 
Echothiophate (phospholine iodide) is 
another drug that can now be added to those 


used in the treatment of glaucoma. It may be 
combined with Carcholin and Diamox or 
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TABLE 1 
ANALYSIS OF STUDY WITH ECHOTHIOPHATE 


Patient Diagnosis Therapy Results 


1 S.W. Aphakia (diabetic) O.U., Pilo., eserine Mecholyl, DFP—uncon- Controlled 
glaucoma, O.D., (corneal trolled. Diamox, phospholine 0.25% 
edema) with Carbomiotin once daily 


Controlled. Blurring 
vision 


Uncontrolled with pilo., eserine, Carch- 


Open-angle glaucoma, 
ic Si olin. Phospholine, 0.25% once nightly 


chronic simple 


Aphakia, glaucoma, O0.D., Uncontrolled with pilo., eserine, Carch- Controlled 
chronic, simple open-an- olin, O.S.O.D., DFP & Carcholin. Phos- 
gle, O.S. pholine once daily, O.U. 


4 A.N._ Chronic, simple glaucoma, Uncontrolled with pilo., eserine, Car- Controlled 


open-angle, O.U. bomiotin. Diamox, phospholine, O.D., 
nightly. O.S., Carbomiotin b.i.d. then 
once daily 


5 A.S. (Diabetic) aphakia, O.S., Carcholin, b.i.d. & phospholine once Controlled 
absolute glaucoma, O.S., daily 
(painful, uncontrolled) 


6 L.H.  OS.,advanced glaucoma, Uncontrolled with Bonmiotin & Carbo- Controlled symptoms 
narrow-angle. Iridencleisis miotin. Phospholine, b.i.d., & Carbo- 
marked field defects miotin, b.i.d. 


Chronic, simple, open-an- Uncontrolled with pilo., eserine, Carbo- Controlled 
gle glaucoma miotin & Diamox. Started phospholine, 
b.i.d. O.U., & Carcholin, t.i.d., Dia- 
mox, b.i.d., controlled. Tension main- 
tained. Now on phospholine, O.D., b.i.d.; 
O.S., once daily, Carcholin, b.i.d., O.U. 


c. Pom Glaucoma, absolute, mas- Uncontrolled with pilo., eserine, Dia- Pain controlled. Ten- 


sive intraocular hemor- mox, Carcholin, Humorsol sion absolute, O.U. 
rhage, following iriden- 
cleisis, O.U. 


Uncontrolled with pilo., eserine, Dia- Controlled 
mox, Carcholin. Placed on phospholine, 


b.i.d., Carcholin, t.i.d., Diamox, b.i.d. 


Open-angle glaucoma 


Glaucoma, open-angle, No response to pilo., eserine & Diamox. Controlled 
O.S., diabetic Placed on phospholine, b.i.d. & Carcho- 


lin, b.i.d. 


11 Aphakia, glaucoma, O.U. O.S., Floropryl nightly, O.D., phospho- Controlled 
line nightly 


12. F.G.  Open-angle, chronic, sim- Controlled with pilo., eserine & Carcho- Controlled 
ple glaucoma lin,q.i.d. Placed on phospholine at night, 
controlled but patient complained of se- 
vere headache, nausea & vomiting. Re- 
fused to take phospholine & therefore 
replaced with pilo. q.i.d. 


13. H.A. Open-angle, chronic, sim- Controlled with pilo. & eserine, t.i.d. Blurring, browache 
ple glaucoma Placed on phospholine & maintained 
q.i.d., once at night 


14. E.W.  O.D., acute congestive an- Phospholine, once at night, O.S. Controlled 
gle-closure glaucoma, iri- 
dencleisis, controlled. O.S., 

uncontrolled, open-angle 

glaucoma 


Controlled, some blur- 


Phospholine, q.i.d., O.U. 
ring 


Open-angle, chronic, sim- 
ple glaucoma 
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TABLE 1 (Continued) 


ag Patient Diagnosis Therapy Results 
: O.D., absolute glaucoma, Phospholine, b.i.d., O.S. Controlled 


blindness, quiet. O.S., 
chronic, simple, open-an- 
gle glaucoma 


Aphakia, O.U., glaucoma, Started with Carcholin, b.i.d.,O.S.Con- Controlled 
secondary trolled with phospholine, O.D., once 


daily & Carcholin O.D., once daily 


Started with Carcholin, b.i.d. & phos- Controlled 
pholine, b.i.d. Maintained on phospho- 


line once q.i.d., O.U. 


Aphakic glaucoma 


19 H.F._ Chronic, simple, open-an- Uncontrolled with pilo., eserine, Carch- Controlled 
gle glaucoma olin & Diamox. Placed on Carcholin, 
t.i.d., O.U., & phospholine, b.i.d., O.U. 
Maintained on Carcholin, b.i.d., O.U., 
& phospholine, b.i.d., O.U. 


20 T.T. Aphakic glaucoma Uncontrolled with Floropryl, Daranide. Controlled 
Placed on phospholine, b.i.d., Carcho- 
lin, t.i.d., Daranide once daily. Main- 
tained on phospholine, q.d., night 


21 M.R._ Chronic, simple, open-an- Uncontrolled with pilo., eserine, Carch- Controlled 
gle glaucoma olin & phospholine. Iridencleisis, con- 

trolled for some time when tension in- 

creased & placed on phospholine, b.i.d., 

O.S. & Diamox, b.i.d. 


@ . £6. Diabetic, glaucoma, aph- Phospholine, b.i.d., & Carbomiotin, b.i.d. Controlled 


akia, O.U. Cyclodialysis, 
0.D. 


23 N.L. Chronic, simple glaucoma, Phospholine nightly Controlled 
0.U. 


24 %J.N. Chronic, simple glaucoma, Phospholine, b.i.d., O.U., & Carcholin, O.D. uncontrolled & 


open-angle glaucoma, O.U._ b.i.d., O.U. needed _ iridencleisis, 
O.S., controlled 


Aphakia (choroidal de- Phospholine, b.i.d. & Carcholin, b.i.d. Controlled 
tachment). iris, 


required repair, 


3S. Chronic, simple, open-an- __Pilo. & eserine, t.i.d., & phospholine Controlled 
gle glaucoma, O.S. 0.125 percent, nightly 


27 ~+E.H. O.D., aphakia, glaucoma Controlled with pilo. & eserine, b.i.d. Controlled 
O.S., chronic, simple glau- Placed on 0.125 percent phospholine 
coma nightly, O.U., then every other night 


Controlled 


Chronic, simple, open-an- Controlled with pilo. & eserine. Placed 
gle glaucoma, O.D. on phospholine 0.125 percent nightly 


29 H.F. Chronic, simple glaucoma, Not controlled with pilo. eserine & Dia- Controlled 
O.U., open-angle mox. Placed on phospholine 0.125 per- 

cent, b.i.d., O.U., Carbomiotin, b.1.d., 

O.U., & Diamox, b.i.d. 


Chronic, simple glaucoma, Not well controlled with usual Rx. Controlled 
open-angle, O.S. Placed on phospholine 0.125 percent 


nightly & Diamox, b.i.d. 


31 C.H.. Chronic, simple glaucoma, Controlled with pilo., eserine & Carcho- Controlled, blurriness 
open-angle, O.U. lin, t.i.d. Placed on phospholine 0.125 

porens once daily, O.U., & Carbomio- 

tin, O.U. 
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TABLE 1 (Continued) 


Diagnosis 


Therapy Results 


Chronic, — glaucoma, Phospholine 0.125 percent nightly, O.U. 


open-angle, 


Chronic, simple glaucoma, 


Chronic, simpleglaucoma, O.D. 


Carcholin, b.i.d., O.S., & Phospholine 
O.S., Diabetic retinitis b.i.d., O.S. 


controlled 
O.U., mature cataract, ik O.U. Carbomiotin once daily, 
4 .U., & Daranide once 


Controlled 


Controlled 


O.D. was controlled 
with medications and 
iridencleisis. O.S. con- 
trolled with medica- 
tions, iridencleisis fol- 
lowed by cataract ex- 
traction 


with phospholine, 


Daranide. Many mild glaucomas may be con- 
trolled by instilling 0.125-percent phospho- 
line iodide before retiring or every other 
night. The only complaints following use of 
phospholine has been blurring of vision, due 
to the cyclotonia (miosis), and supraorbital 


headache. With continued use of this drug 
these complaints gradually become less. 
225 West State Street (8). 


We wish to thank Mr. Eugene Friedman, pharma- 
cist at the Helene Fuld Hospital, for his co-operation 
in preparing the solutions. 
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A CASE OF UNILATERAL 
DEGENERATIVE ANOPHTHALMIA* 


Joun H. Warret, Px.D. 
Buffalo, New York 


INTRODUCTION 


When studying the sequence of events 
which constitute the embryology of the hu- 
man body, the biologist becomes keenly 
aware of the fact that normal development 
proceeds along a very narrow pathway. De- 


* From the Department of Anatomy, University 
of Buffalo School of Medicine. 


viation from this pathway results in the 
myriad abnormalities which can involve each 
organ system of the body, including the 
organs of special sense. With respect to the 
eye, one of the more rare abnormalities in 
man is the condition of anophthalmia. 

Presentation of this unusual condition is 
best begun by quoting a paragraph from 
Mann* (1957) who states: 

It appears logical to begin a description of ab- 
normalities of the eye with a discussion of the 
possibility that the eye may entirely fail to develop. 
This raises the question of exactly what is meant 


by “the eye” in this sense. To the embryologist the 
eye proper means those structures (retina, pigment 
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epithelium, and fibers of optic nerve) which arise 
from the neural ectoderm of the optic outgrowth. 
To the anatomist the term also includes the meso- 
dermal elements which develop in connection with 
this (choroid, sclera, nerve sheath, vessels). Now 
the clinical definition of anophthalmia is a condition 
in which no eyeball, however small, can be found in 
the orbit. In life there is great practical difficulty in 
distinguishing between a true anophthalmia and an 
extreme degree of microphthalmia. It is usually 
only possible to settle the matter by microscopic 
examination of serial sections of the orbital con- 
tents, which is not often possible. Clinically, the 
question is of little importance but the theoretical 
aspects of the subject are of great interest. 


Anophthalmia may result from several dif- 
ferent developmental aberrations. One of 
these is a failure of the optic pit to deepen 
and form an optic outgrowth from the fore- 
brain ; this is primary anophthalmia. Another 
aberration results in eye absence as a conse- 
quence of suppression or abnormality of the 
forebrain; this is secondary anophthalmia 
and is only one of many related defects oc- 
curring simultaneously. A third type of an- 
ophthalmia, known as consecutive or degen- 
erative anophthalmia, occurs in which the 
optic vesicle formed in the normal manner 
but subsequently degenerated. This appears 
to be the situation in the case which is pre- 
sented here. 


CASE REPORT 


The condition of right-sided anophthal- 
mia was discovered in the cadaver of an 80- 
year-old white woman in the gross anatomy 
laboratory during routine class dissection by 
freshman dental students. The records of the 
infirmary from which the body was obtained 
indicated that this individual was one of low 
IQ, mildly hypertensive, with one eye con- 
genitally absent and ulceration in the other 
eye. The cause of death was given as a cer- 
ebrovascular accident, ( Dahmer’). 

Removal of the brain, prior to dissection 
of the orbit, had disclosed the absence of the 
right optic nerve. The chiasm was formed by 
the left nerve and right and left optic tracts 
(fig. 1). The roof of the right bony orbit, as 
seen from the anterior cranial fossa, was ob- 
served to be much flatter than the left and 
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Fig. 1 (Warfel). Inferior surface of the brain in 
the region of the optic chiasma. Arrow points to the 
left optic nerve. 


the optic foramen was reduced to a slitlike 
aperture transmitting only the ophthalmic 
artery (fig. 2). 

The superior part of the bony orbit was 
carefully dissected away and a one-inch sec- 
tion of the supraorbital margin (including 
the supraorbital foramen) and frontal bone 
was sawed out, through which opening the 
entire orbital contents were removed intact. 
A careful gross examination of this revealed 
that most of the structures normally found 
within the orbit were present. These in- 
cluded: the ophthalmic nerve and its three 
branches (frontal, lacrimal and nasociliary), 
all the extrinsic eye muscles including the 
levator palpebrae superioris, and the troch- 
lear, abducens, and branches of the oculomo- 
tor nerves to these muscles. 

The ophthalmic artery and its branches 
were present (with the exception of the cen- 
tral artery of the retina) as well as an oph- 
thalmic vein which was noted to be excep- 
tionally large. The eyeball and its associated 
optic nerve were completely absent. In their 
place was a fibrous cord which ran from the 
point of origin of the extrinsic muscles at 
the apex to the area where the eyeball should 


be 
a 
5 


NOTES, CASES, INSTRUMENTS 


be found. At the end of this cord was a slight 
bulbous swelling to which the extrinsic mus- 
cles attached. This region of the orbital con- 
tents presented the appearance of a solid 
mass of connective tissue which extended 
anteriorly and attached to the eyelids. 

Gross examination failed to reveal the 
presence of a ciliary ganglion or the lacrimal 
gland. Absence of the gland is of interest 
because in previously reported cases the gland 
was not only present but found to be larger 
than usual. 

After the specimen had been studied 
grossly it was embedded in celloidin, serially 
sectioned, stained and mounted on 2.0 by 3.0- 
inch slides, by the usual methods, for mi- 
croscopic examination. From the series sev- 
eral of the sections which passed through the 
connective tissue mass previously described 
were selected for detailed study under the 
microscope. 

Within the dense tissue area containing 
the bulbous structure at the end of the fi- 
brous cord, mentioned earlier, could be seen 
a circular space of about one-mm. diameter 
having a well-defined margin, and in which 
was found an opaque mass of about 0.75-mm. 
diameter. Under high power (fig. 3), the 
space is seen to be bounded by concentric 
layers of dense connective tissue similar to 
the sclera of the eyeball which, at the periph- 
ery, blend with the surrounding irregular 


Fig. 2 (Warfel). Anterior and 
middle cranial fossae. In the ab- 
sence of the right optic nerve, the 
ophthalmic artery can be seen as it 
branches from the right internal 
carotid artery. 


connective tissue fibers. The somewhat 
spherical, opaque mass in the center shows 
little cytologic detail but is suggestive of a 
lenslike structure. 

It would appear that in this central area is 
an embryonic eye which, for reasons un- 
known, was arrested in its development. Ap- 
parently the mesodermal components respon- 
sible for the outer fibrous layer of the eye- 


ball, the sclera, operated normally up to this 
time. If the inner, vascular, choroid layer, 
which usually develops with the sclera, is 
present it cannot be distinguished. The pres- 


Fig. 3 (Warfel). Photomicrograph of eyelike 
structure, showing the centrally contained “lens.” 
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ence of the lenslike structure in the center 
would indicate that invagination of the sur- 
face ectoderm had taken place and, in turn, 
that the stimulus for this process, the contact 
by the optic vesicle growing out to meet the 
surface ectoderm from the forebrain, had 
also been initiated. Growth continued until 
the optic cup deepened and surrounded the 
invaginating surface ectoderm until the lens 
was formed and enclosed within the sclera. 
The structures which normally arise from 
the neural ectoderm (retina, ciliary epithe- 
lium, iris and pupillary muscles, and optic 
nerve )are not to be found. The possibilities 
exist that either these structures failed to 
develop at all or that development proceeded 
to a certain stage and then some degenerative 
process occurred. 
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SUMMARY 

1. Congenital absence of the right eye was 
discovered in an 80-year-old female cadaver 
during routine class dissection. 

2. Gross examination of the orbital con- 
tents disclosed the presence of the normal 
components with the exception of the eyeball 
and optic nerve, and the lacrimal gland. 

3. The case presented here seems to be 
one of consecutive or degenerative anoph- 
thalmia, on the basis of the microscopic ex- 
amination which revealed the presence of a 
minute, eyelike structure which enclosed a 
“lens.” This suggests that normal eye devel- 
opment proceeded to a certain stage and then 
some degenerative process manifested itself, 
arresting further development. 
Department of Anatomy (14). 


1. Dahmer, P., Nachbar, G., Osmanski, P., and Rink, G.: Primary anophthalmia. Student gross anatomy 


report. Univ. of Buffalo, 1957, unpublished. 


2. Mann, I.: Developmental Abnormalities of the Eye. Philadelphia, Lippincott, 1957, pp. 60-66. 


SYNDROME OF FISHER* 


OPHTHALMOPLEGIA, ATAXIA 
AND AREFLEXIA 


Epwarp A. Hynes, Capt. (MC) U.S.N. 


Chelsea, Massachusetts 


Three cases of neuropathy characterized 
by ophthalmoplegia, ataxia and areflexia 
were reported by Fisher’ (1956). The one 
patient whose spinal fluid was examined 
had a high protein content with relatively low 
cell count whose spinal fluid was examined 
had a high protein content with relatively 
low cell count late in her illness. This disas- 
sociation is characteristic of so-called infec- 
tious polyneuritis (the Guillian-Barre syn- 
drome). Symmetrical ophthalmoplegias may 
occur with polyneuritis but usually only in 
association with widespread peripheral pa- 


* The opinions or assertions contained herein are 
the private ones of the author and are not to be 
construed as official or reflecting the views of the 
Navy Department or the Naval Service at large. 


ralysis. When this is the case, diagnosis is 
not too difficult. When, however, multiple 
ophthalmoplegias occur without peripheral 
signs suggesting polyneuritis, diagnostic dif- 
ficulties arise. If no specific etiology can be 
demonstrated to explain such a neuropathy, 
a series of cases showing this triad of neuro- 
logic signs might suggest a new disease. 
Fisher concluded that the syndrome of oph- 
thalmoplegia, ataxia and areflexia repre- 
sented an unusual variant of acute idiopathic 
polyneuritis and need not be considered a 
separate entity. 

Two similar cases were reported by Smith 
and Walsh? (1957). Noting that all of the 
cases had occurred in males, they summar- 
ized the essential features of the syndrome 
as exemplified by the five reported cases: 

(1) Involves males between 38 and 63 
years of age, (2) antecedent respiratory in- 
fection, (3) external ophthalmoplegia, (4) 
retention of pupillary reflexes, (5) diplopia, 
(6) facial paralysis—bilateral in two cases, 
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(7) cerebellar ataxia, (8) generalized are- 
flexia, (9) migratory paresthesias, (10) 
minimal sensory impairment, (11) absence 
of mental changes, (12) absence of general- 
ized or peripheral motor weakness, (13) al- 
buminocytologic dissociation—late, and (14) 
recovery without specified treatment in seven 
to 12 weeks. 

In commenting on these features, it must 
be pointed out that two of Fisker’s cases 
showed internal as well as external ophthal- 
moplegia, but that the internal was less com- 
plete. The syndrome is not accompanied by 
fever; most of the features develop during 
the first 10 days, and all early laboratory 
findings remain essentially normal. None of 
the cases have shown ophthalmoscopic 
changes or visual field defects, although 
papilledema has been reported in the Guil- 
lian-Barre syndrome.* 

An example of this syndrome in a woman, 
apparently the first to be reported, is made 
more interesting because the condition was 
considered to be botulism during its early 
phases. 

CASE REPORT 


I. F. W. (258-276), a 46-year-old white Army 
nurse with 17 years of active military duty was 
stationed in Iran. She had been well until the onset 
of the present illness. She had received prophylactic 
influenza vaccination 10 days previously, and had 
eaten home-cooked meat that tasted as though it 
might have been “tainted” on the evening before 
her illness began. Her diet had been adequate and 
her use of alcohol infrequent. 

Following a good night’s sleep, she experienced 
dizziness, ataxia and diplopia upon arising. She was 
immediately hospitalized. During the following 24 
hours she developed occipital headaches, nuchal pain, 
slurring speech, difficulty in swallowing, photo- 
phobia and perioral paresthesias. 

Initial examination showed inability to abduct or 
elevate the eyes. Downward gaze and convergence 
were preserved. Accommodation was normal, the 
visual fields were full, and the ophthalmoscopic 
examination showed normal fundi. Her gait was 
ataxic and her co-ordination poor. Twenty-four 
hours later, bilateral ptosis of the lids had de- 
veloped, accommodation and convergence abilities 
had disappeared, the palate was deviated to the 
right, and the tongue to the left. There was a bi- 
lateral facial weakness, increased difficulty in swal- 
lowing, and a sense of anxiety. The deep tendon 
reflexes were reported equal and questionably hy- 
peractive but there was no ankle clonus or loss of 


strength in her extremities. Blood cytology, chemis- 
try and urinalysis were normal. The spinal fluid 
was clear and colorless, the cell count zero, the total 
protein 42.7 mg. percent, and the opening pressure 
70 mm. HO. A prostigmine test was considered 
negative. The accumulation of saliva in her throat 
and consequent choking necessitated a tracheostomy. 

The patient was placed in a respirator, and trans- 
ferred to a base hospital by plane. Forty-eight hours 
after onset, examination showed: 

“Pupils dilated and react poorly to light. There is 
complete absence of extraocular movement and 
complete bilateral ptosis. The facial muscles are 
weak bilaterally, and the patient is unable to wrinkle 
her forehead. The masseters are weak and the jaw 
sags. All reflexes are present and are of normal 
intensity. Hemograms, sedimentation rate, blood 
chemistries, chest and skull films are normal. Spinal 
fluid examination shows zero cell count, total pro- 
tein and fluid dynamics normal.” 

A therapeutic trial with prostigmine (2.0 mg. 
every four hours) failed to improve any of the 
paralyses. 

On the fifth day of the illness, the patient was 
transferred in a respirator by plane to a large gen- 
eral military hospital in Germany for further diag- 
nosis and treatment. Examination there, on the 
seventh day of the illness, showed that the patient 
was stuporous, unresponsive to commands, breath- 
ing shallowly, and in respiratory distress. The ocu- 
lar signs were unchanged except that the pupils 
were dilated and no longer responded to light. Bi- 
lateral paralysis of the 3rd, 4th, 6th, 7th, 9th, 10th, 
11th and 12th nerves was noted on neurologic ex- 
amination, and the abdominal, as well as the deep 
tendon, reflexes were absent. There were no path- 
ologic reflexes and no paralyses of the extremities. 

Extensive laboratory studies were normal except 
as they reflected moderate dehydration. The spinal 
fluid pressure, fluid dynamics, protein, sugar and 
serology were normal. Under general supportive 
care, utilizing the respirator and gavage, later a 
rocking bed, the patient slowly improved, and seven 
weeks after the onset of her illness was considered 
well enough to be returned to the United States. 

After admission to a United States Naval Hospi- 
tal, the patient continued to improve but still had 
numerous neurologic deficits. Ophthalmologic ex- 
amination showed incomplete bilateral ptosis, 
greater on the left. Both pupils were semidilated, 
the left wider than the right, and both responded 
to light, though sluggishly and through a small 
amplitude. Both lateral recti were paretic and di- 
plopia caused the patient to keep her left eye closed. 
The left eye was hypertropic and, when adducted, 
could not look down fully. Small convergence 
movements were possible. Accommodation appeared 
normal for age. There was bilateral facial weak- 
ness, but the eyes elevated and converged with at- 
tempted closure of the lids. Phonation was still 
poor, but the motility of the vocal cords appeared 
symmetrical and full. A weak gag reflex was pres- 
ent but the ability to swallow had not returned, and 
feeding was still by tube. There were paresthesias 
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around the mouth and wrists. The deep tendon re- 
flexes were generally depressed. The gait was un- 
steady and co-ordination was poor. Finger to nose 
and associated movement tests were performed 
poorly. The strength of the extremities was not in- 
consistent with that expected after a long illness; 
there was residual weakness of the muscles supplied 
by the spinal accessory nerve. 

A full battery of laboratory tests on the blood 
showed no significant abnormalities. Urinalysis 
showed a mild pyuria. The spinal fluid showed five 
polymorphonuclear leukocytes and total protein of 
159 mg. percent. Pulmonary function studies gave 
results within the low normal range and the electro- 
encephalogram produced no abnormal findings. 

Summary of course of illness. After sudden, 
afebrile onset of ataxia and diplopia, the first seven 
days saw progressive involvement of numerous 
cranial nerves. Pooling of oral secretions embar- 
rassed respiration during the first 36 hours and the 
ophthalmoplegia rapidly became total. The abdomi- 
nal, as well as the deep tendon reflexes, were lost 
by the seventh day. Ability to co-ordinate move- 
ments was lost early and persisted. General im- 
provement commenced on the 11th day, and on the 
16th day respiratory support was no longer needed. 
Improvement was thereafter gradual but constant. 
Swallowing ability returned sufficiently to permit 
normal feeding on the 50th day and, on this day for 
the first time, the spinal fluid protein was found to 
be elevated (159 mg. percent) with low cell count 
(five polymorphonuclear cells). 

At this time the patient was able to walk without 
assistance and, while the gait was unsteady, it was 
no longer considered definitely ataxic. Co-ordina- 
tion improved but finger to nose and associated 
movements tests were still inaccurate. Phonation 
improved more slowly but, when the patient was 
permitted to go home for the Christmas holidays, 
on the 64th day of illness, her speech could be un- 
derstood, and she had only occasional diplopia. On 
the 85th day, excursions of the extraocular muscles 
were full and symmetrical and the patient reported 
that she had been free of diplopia for a week. 
There was no longer ptosis and the levator action 
seemed full. The facial diplegia had recovered and 
there was no lagophthalmos. Low amplitudes of fu- 
sional abilities had been re-established. The patient 
was followed thereafter as an out-patient, and her 
course to date, 20 weeks after onset, has been 
neurologically uncomplicated. 


Record of diagnostic impressions during 
course of disease. On the original hospital 
admission three diagnoses were entertained. 
postvaccination (influenza) encephalo- 
myelitis was considered but the clear sensor- 
ium, normal spinal fluid and lack of fever 
did not support this. Acute myasthenia gravis 
was considered but thought unlikely in view 
of the failure of prostigmine to alter the 
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ocular, masseter and pharnygeal weakness. 
The possibility of the beginning of an out- 
break of botulism, with this as the first case, 
was feared and, when no antiserum could be 
obtained, rapid evacuation of the patient to 
a less remote hospital was considered impera- 
tive. On arrival at the base hospital, the 
diagnosis of acute myasthenia gravis was 
considered most likely despite the previous 
negative prostigmine test. When the patient 
failed to show consistent improvement on 
full dosage of prostigmine, some type of 
toxic neuropathy was considered the most 
probable diagnosis, and the exotoxin of 
botulism was considered to be the most likely 
neurotoxin. 

Culture and bacteriologic examination of 
the food taken from the patient’s refrigera- 
tor, including a sample of the suspected 
meat, failed to show clostridia and extracts 
prepared from this food were not toxic to 
mice. Later, mouse protection studies, using 
the patient’s convalescent serum, failed to 
support the diagnosis of botulism. No other 
cases of botulism occurred in the area where . 
the illness started and it became apparent 
that this etiology was not the cause of neu- 
ropathy. The patient was returned to the 
United States with the diagnosis of a neu- 
ropathy due to an unidentified neurotoxin. 

Treatment during illness. From the out- 
set, treatment was nonspecific, and was con- 
fined to supportive measures and heavy vita- 
min dosage by parenteral and oral routes. 
The trial with prostigmine as treatment was 
abandoned when it proved ineffective. Tra- 
cheostomy, the respirator, rocking bed, intra- 
venous feeding and gavage were used in sup- 
port. 

CoMMENT 

This is apparently the sixth reported ex- 
ample of Fisher’s syndrome and the first case 
reported in a female. As in the other cases, 
this was an afebrile cranial nerve neuropathy 
with symmetrical ophthalmoplegia (com- 
plete in this instance), ataxia, areflexia and 
a late rise in spinal fluid protein without 
an increase in spinal fluid cells. It was not 
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associated with peripheral paralysis such as 
is seen when ophthalmoplegias occur in the 
Guillian-Barre type of polyneuritis. Recov- 
ery occurred without specific treatment in 
about 12 weeks. 

The fact that this seems to be the first case 
of Fisher’s syndrome reported in a female is 
of interest and establishes that the neurop- 
athy is not confined to males as previously 
suggested. There is no record of an ante- 
cedent respiratory infection in this case and 
the illness appears to have been more pros- 
trating than in those previously reported. It 
is otherwise similar in all of its features. 

The likelihood of confusing the early signs 
and symptoms of this syndrome with acute 
myasthenia gravis and botulism was men- 
tioned by both Fisher and Smith and Walsh, 
and such problems arising in the differential 
diagnosis are illustrated in this case. Con- 
fusion with Wernicke’s encephalitis during 
the period of stupor and confusion was made 
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unlikely by the excellent dietary and social 
background of the patient. 

While military personnel serving in for- 
eign assignments are protected by vaccination 
from diphtheria, this diagnosis must be con- 
sidered in cranial nerve neuropathies and the 
more unusual forms such as nasal and wound 
diphtheria should be remembered. Modern 
agricultural practices have introduced several 
fluorophosphorate and otiier neurotoxic in- 
secticides and fungicides that will probably 
grow in importance as etiologic possibilities 
in toxic neuropathies. 


SUMMARY 


Another example of the syndrome of oph- 
thalmoplegia, ataxia and areflexia has been 
presented. This appears to be the first re- 
ported case of Fisher’s Syndrome in a fe- 
male. Except for the difference in sex, it is 
similar to the previous five cases reported. 
U.S. Naval Hospital. 
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Syndrome of external ophthalmoplegia, ataxia and areflexia 


GROENBLAD-STRANDBERG 
SYNDROME* 


REPORT OF TWO CASES IN WHICH 
MACULAR DEGENERATION OCCURRED 
BEFORE ANGIOID STREAKS 


SELAHATTIN ERBAKAN, M.D. 
Izmir, Turkey 


Doyne was the first to publish (1889) a 
case in which he observed irregular and nu- 
merous pigmented streaks around the optic 
disc in the fundi of both eyes. Later, (1891) 
Plange and (1892) Knapp published cases of 
angioid streaks. In 1896, Darier reported 
cases of pseudoxanthoma elasticum charac- 


*From the Eye Clinic of the Medical Faculty, 
University of Ege. 


terized by the softening and thickening, and 
yellowish color of the skin. In 1929 Groen- 
blad examined three cases of angioid streaks 
and pseudoxanthoma elasticum, two also be- 
ing examined by Strandberg in the derma- 
tology clinic. These reports demonstrated 
that angioid streaks may be a local sign of a 
systemic disease.* 

About 150 cases of Groenblad-Strandberg 
syndrome had been published up to 1950. 
They are usually bilateral, though the fundus 
findings may be different in each eye. Fuchs? 
has mentioned one unilateral case. 

Bisher* has seen three cases of Groen- 
blad-Strandberg syndrome with scattered 
dustlike pigmentation and whitish-yellow and 
gray-brown spots in the fundus. He has 
termed this as speckled fundus. 
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Fig. 1 (Erbakan). Fundus drawing, right eye, 
Case 2. 


McWilliam‘ differentiates between second- 
ary angioid streaks which produce local 
changes in the eyeball, and the systemic form. 

Yatzkan® explains that systemic elastic tis- 


sue degeneration (Paget’s disease) is often 
associated with angioid streaks as well as 
systemic arterial disease. Voisin and Lom- 
bard® published a case of macular degenera- 
tion and pseudoxanthoma elasticum without 
angioid streaks. 


CASE REPORTS 
1 


Mrs. L. T., aged 50 years, a house wife, came to 
our out-patient department with haziness of vision 
in the left eye continuing for three years. Three 
years earlier she was examined and treated in a 
university clinic with the complaint of a sudden 
blurring of vision. It was ascribed to a macular 
hemorrhage due to high arterial pressure. She bene- 
fited little from the treatment. 

Eye examination. In both fundi, irregular, dark- 
brown, pigmented streaks formed a ring around the 
optic discs. Some lines of pigment extended from 
this ring to the equator. The macular region in the 
left eye was of a degenerated gray color and a 
small plaque of retinitis proliferans was seen. The 
vision was 7/10 in the right eye and finger counting 
at four meters, temporally, in the left. 

Physical examination. The skin of the under arm, 
neck and abdomen showed typical pseudoxanthoma 
elasticum. Arterial pressure was 220 mm. Hg. Clini- 


Fig. 2 (Erbakan). Fundus drawing, left eye, Case 2. 


cal and laboratory examinations revealed no patho- 
logic finding. 

During the three years the patient was treated in 
a clinic, no angioid streaks were found. 


CasE 2 


Mr. I. V., aged 45 years, a grocer, on August 11, 
1958, while reading the newspaper, felt a sudden de- 
crease in vision. He underwent treatment elsewhere 
and was not seen in our out-patient department un- 
til November 1, 1958. 

Eye examination. Externally both eyes were nor- 
mal. There was a gray degeneration and small pig- 
mented patches in the maculas of both eyes, espe- 
cially marked in the left macula where there were 
large choroidal vessels and scattered sclerotic white 
arteries. In the right macula there was a small 
hemorrhagic plaque. 

Clinical and laboratory examinations revealed 


Fig. 3 (Erbakan). Section of skin biopsy, Case 2. 
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chronic infection of the tonsils; tonsillectomy was 
performed. The Mantoux reaction was positive and 
sedimentation was 35 mm. in half an hour, 63 mm. 
in an hour and 91 mm. in two hours. 

The disease was diagnosed as a central choroiditis 
and a specific therapy was started. He was released 
on November 19, 1958. 

At follow-up examination on August 1, 1959, 
typical angioid streaks were seen (figs. 1 and 2). 
On the skin of the neck, underarm and in both in- 
guinal regions, pseudoxanthoma elasticum was seen. 
Biopsy of the skin was taken (fig. 3). The skeletal 
X-ray examination showed no signs of Paget's dis- 
ease. Electrocardiograms were normal. The oscillo- 
metric findings for both femoral arteries were also 
normal. Arterial pressure was 140/80 mm. Hg; 
cholesterin in the blood was 1.70 gr. per liter. 
Other examinations revealed no pathologic signs. 

In this case the angioid streaks occurred after the 
macular lesion. Therapy as for a central choroiditis 
was instituted. 


CoMMENTS 


1. In both cases angioid streaks were asso- 
ciated with pseudoxanthoma elasticum and 
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were seen after the macular degeneration. 
Many patients consult a physician for mac- 
ular degeneration; in some of these cases 
angioid streaks will probably appear after a 
time. 

2. In a case of pseudoxanthoma elasticum 
and macular degeneration without angioid 
streaks (Voisin and Lombard’), if the pa- 
tients had been observed for a longer period, 
angioid streaks might have appeared in the 
clinical picture. 

3. In the macular degeneration with or 
without hemorrhages seen in the 40 to 50- 
years group, angioid streaks may appear af- 
ter a time. These patients, whether or not 
degenerative changes in the general elastic 
tissue are present, must be examined at rou- 
tine follow-up visits. 

Eye Clinic, 

Ege University Medical School. 
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CONJUNCTIVAL GRANULOMA 
DUE TO AN IMBEDDED CILIUM* 


Rosert D. M.D. 
Ann Arbor, Michigan 


In the ophthalmic literature there are nu- 
merous case reports and studies on intra- 
ocular cilia and their pathologic significance. 
Cilia, usually as a result of injury, have be- 
come imbedded in cornea, lens tissue, sclera 
and the anterior segment of the globe.** 
They have also been reported in the lacrimal 
punctum. However, during the past 30 years, 
only two cases in which cilia were imbedded 
in conjunctival tissue have been reported. 


* From the Department of Ophthalmology, Uni- 
versity of Michigan Medical Center. 


The following is a brief study of a conjunc- 
tival granuloma due to an imbedded cilium. 


CASE HISTORY 


On May 9, 1960, a 46-year-old white man was 
referred to the Ophthalmology Clinic for evaluation 
of a small growth on his right eye. The patient 
complained only of undue redness of his right eye 
for several weeks. There was no history of any 
ocular injury or irritation. 

Visual acuity with correction was 20/20, O.U. 
Near vision with correction was J0, O.U. Pupillary 
reactions were normal. Extraocular movements 
were full. There was no tropia under cover exami- 
nation. Dilated funduscopic examination was nor- 
mal, O.U. The lids and lacrimal apparatus were 
normal. The palpebral and bulbar conjunctiva were 
normal, O.S. 

On the bulbar conjunctiva of the right eye, ap- 
proximately five mm. from the temporal limbus was 
an elevated lesion measuring 4.0 by 3.0 by 3.0 mm. 
The mass appeared slightly yellow, was solid in 
consistency and was not bound down to the under- 
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Fig. 1 (Kiesel). Drawing of imbedded cilium, 
showing granuloma. 


lying sclera. Radially, both superficial and deep 
vessels were seen extending from the lesion, while 
the remaining bulbar conjunctiva appeared normal. 
On closer observation, underneath the folds of the 
conjunctiva and extending into the lateral aspect 
of the growth, a cilium was seen. These findings 
were then verified by careful slitlamp examination. 
The cilium was entirely imbedded in the substance 
of the conjunctiva and could not be removed. Fig- 
ure 1 represents a drawing of what was seen clini- 
cally. 

For surgical removal topical 0.5-percent ponto- 
caine was instilled into the right eye and approxi- 
mately 0.5 cc. of 2.0-percent Xylocaine and ad- 
renalin was injected subconjunctivally beneath the 
lesion. A horizontal elliptical excisio nof the entire 
growth containing the cilium was than performed 
and the conjunctival edges approximated with a 
running 6-0 catgut suture. Neosporin ointment was 
instilled and the eye padded for three days. Follow- 
up one week later revealed excellent healing. 

The lesion was fixed in formalin immediately 
after its removal. Histologic examination of the 
flat paraffin sections of the lesion revealed: 


Fig. 2 (Kiesel). Low-power magnification, showing 
the granuloma (a) and the hair root (arrow). 


Fig. 3 (Kiesel). Higher magnification of lesion, 
showing shaft of cilium (b) demonstrates an area 
of elastosis. 


HIsTOLoGy 


The conjunctival epithelium covering the 
nodular lesion is continuous and of normal 
structure (figs. 1 and 2). Transitional sec- 
tions through a hair were seen (figs. 2, 3, 
and 4). An extensive nodular inflammatory 
reaction was found around the hair. This 
was composed of lymphocytes, histiocytes, a 
few polymorphonuclear leukocytes, fibro- 
blasts and new-formed blood vessels (fig. 4). 
In one area next to the hair a rather dense ac- 
cumulation of histiocytes with round and 
large cell bodies was observed (fig. 5). Next 
to the reaction around the hair there was an 
area of subepithelial elastosis (fig. me re- 


Fig. 4 (Kiesel). High magnification, showing 
granuloma and (arrow) hair root. 
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sembling an early pinguecula. The histologic 
impression was that of a nodular reaction to 
a cilium which was completely and deeply 
imbedded in the conjunctiva. 


CoMMENTS 

Smith,? in 1936, described a similar clini- 
cal and pathologic case that was, however, 
due to a piece of exploding coke. Espino* has 
reported the second case occurring ina child © 
and probably due to forceps delivery. 

The case reported herein emphasizes the 
importance of careful examination of epi- 
bulbar growths and their differentiation from 
the common finding of pingueculae in this 
area. Complete surgical excision of these 
lesions is usually a simple office procedure 
and permits pathologic examination. 

University Medical Center. 


Fig. 5 (Kiesel). High magnification of lesion (a), 
showing the histiocytic reaction. 


REFERENCES 


. Duke-Elder, S.: Textbook of Ophthalmology. London, Kimpton, 1954, v. 6, pp. 6137-6140. 
. Levitt, J. M.: New York J. Med., 54:605-607 (Sept.) 1954. 

. Smith, F. W. G.: Brit. J. Ophth., 1936, pp. 455-457. 

. Espino, L. V.: An. Mex. Soc. Oftal-otorino., 20:455-457 (Oct.-Dec.), 1957. 


OPHTHALMIC MINIATURE 


The eyeball, when removed, presented nothing unusual externally, but 
on looking at the section of the optic nerve itself, I observed a small 
black spot. Having scraped this spot, and placed the result under the 
microscope, nucleated cells, loaded with pigment exactly like those of 
melanosis, were seen. On cutting open the eyeball, a rounded growth of 
melanosis, the size of half a cherry, was found just above the optic disc, 
between the choroid and retina. It involved the optic disc itself. It was 
clear, from the condition of the optic nerve where cut across, that the 
portion left behind was also diseased. 1, therefore, placed the man again 
under chloroform, and with some difficulty succeeded in excising a further 
portion of the nerve trunk half an inch in length. On examining this 
portion I found that it was quite healthy where cut across, and that the 
melanosis extended only about a line in depth from its distal end. 

J. Hutchinson, 
“Cancer within the eyeball,” 
Royal London O phth. Hosp. Reports, 5:90, 1866. 
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OPHTHALMIC RESEARCH 


Epitep By Frank W. NEwe Lt, M.D. 
950 East 59th Street, Chicago 37, Illinois 


Abstracts of papers presented at the meeting of the East-Central Section of the Association for Research 
in Ophthalmology, Inc., Ohio Union Conference Theater, Columbus, Ohio, January 2 and 3, 1961. 


The influence of miosis and mydriasis on the rate 
of resorption of red blood cells. H. Brede- 
meyer, M.D., Department of Ophthalmology 
and Institute for Research in Vision, The Ohio 
State University. 

Equal amounts of red cells tagged with 
NazCr"O, were injected into the anterior cham- 
bers of the eyes of albino rabbits. A miotic was 
then instilled into one eye, while the other one 
received a mydriatic. Twenty to 28 hours later 
the eyes were enucleated and the Cr” content de- 
termined. It was found that without exception 
the miotic eyes showed a much higher rate of re- 
sorption. 


The contribution of electron microscopy to the 
problem of diabetic retinopathy. J. M. B. 
Bloodworth, Jr., M.D., Department of Pathol- 
ogy, The Ohio State University. 

A study of the anatomy of the retinal capillary 
wall in human and animal eyes was undertaken 
in order to evaluate the local factors responsible 
for the retinal microaneurysms in diabetes. The 
human retinal capillary consists of a basement 
membrane which is often split into many com- 
partments. Within the basement membrane is a 
lining of endothelial cells surrounding the lu- 
men. Within the split basement membrane are 
found perithelial cells. When compared to the 
animal eye, the basement membrane shows many 
more divisions. In the diabetic capillary there is 
a deposition of proteinaceous material on the 
basement membrane. 


The behavior of tumor cells from Walker car- 
cinosarcoma 256 in the ocular tissues of rats. 
P. K. Basu, M.B., T. M. Sibay, M.D. and S. C. 
Chang, M.D., Departments of Ophthalmology 
and Pathology, University of Toronto. 

The object of the study was to see if new 
growth could be produced in the ocular tissues 
with intraocular, intraorbital and intramuscular 
injections of cell suspension from Walker car- 
cinosarcoma of rats. 

It was observed that tumor cells could produce 
new growths in the eye and orbit when injected 
directly into these structures. However, intra- 
muscular injections of a suspension of tumor 
cells failed to give rise to any growth in the eye 
or in the obital tissues. Following intramuscular 


injections, cancer cells could be detected in the 
blood stream of some animals but not in the 
ocular tissues. 


The use of jaundiced eyes as sources of donor 
material. R. R. Toews, M.D., and P. K. Basu, 
M.B., Department of Ophthalmology, Univer- 
sity of Toronto. 

A study was made of the bilirubin concentra- 
tion of the vitreous and aqueous of a number of 
jaundiced human and rabbit eyes. It was found 
that even with a very high serum level the vit- 
reous and aqueous levels remained below 0.5 per- 
cent of total bilirubin. It was concluded that a 
blood-aqueous and blood-vitreous barrier to bili- 
rubin must be present in human and rabbit eyes. 
The suggestion is made that the yellow discol- 
oration of jaundiced vitreous should not neces- 
sarily exclude it from use for vitreous implanta- 
tion. 


A method for equalizing the objective and sub- 
jective angles in strabismic individuals. Sam- 
uel C. McLaughlin, Jr., M.S., Ann Arbor, Mich- 
igan. 

When an individual with strabismus is aware 
of diplopia, the image associated with the fixat- 
ing eye is correctly localized and the image from 
the deviated eye is incorrectly localized. If the 
fixating eye is then covered, correct localization 
of the image associated with the formerly devi- 
ated eye can be established. In this procedure, 
the image associated with the eye which was 
deviated at the start of the procedure undergoes 
a change in apparent position. If the individual 
can be taught to perceive this change in position 
as an actual movement of the image, the sub- 
jective angle of strabismus becomes equal to the 
objective angle. The correlation between these 
two phenomena was demonstrated experimen- 
tally in 76 subjects. 


Clinical evaluation of local ocular anticholines- 
terase agents in myasthenia gravis. Conrad L. 
Giles, M.D. and Martha R. Westerberg, M.D., 
Departments of Ophthalmology and Neurology, 
The University of Michigan Medical School. 
Ten myasthenia gravis patients seen in the 

University of Michigan Medical Center between 

November, 1959, and March, 1960, were treated 
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with local ophthalmic application of anticholin- 
esterase drugs. Five patients demonstrated sub- 
jective and objective improvements of their ocu- 
lar myasthenic sign and symptoms. Two patients 
showed improvement with therapy, but were un- 
able to tolerate the drugs; two patients neither 
improved nor tolerated the treatment, and one 
tolerated the medications but showed little im- 
provement. 


Influence of pyrogen and of ACTH on healing of 
corneal ulcers in guinea pigs. P. U. Fechner, 
M.D. University of Michigan. 

Standard thermal injuries were produced in 
three groups of guinea pigs. One group was 
treated with injections of a bacterial pyrogen 
and one with ACTH. The third group served as 
a control. 

In the ACTH- and pyrogen-treated groups, 
there was less corneal edema and the number of 
intracorneal abscesses was smaller than in the 
control group. Healing, however, was delayed by 
ACTH, while accelerated by the pyrogen. In our 
opinion, fever therapy cannot be completely sup- 
planted by direct administration of ACTH or 
corticosteroids. 


A follow-up study of the 809 children in the Kan- 
awha County public school. Edwin M. Shep- 
herd, M.D., Charleston, West Virginia. 

A study of 809 school children from the fourth, 
fifth and sixth grades of 10 schools in Kanawha 
County, West Virginia, was made in 1954. The 
significance of reverse reading in the so-called 
normal child was evaluated at those levels. A 
follow-up study of these same children was made 
three to five years later. A predictable perform- 
ance in mathematics and English can be shown 
to be based on the reverse patterns demonstrated 
by simple free-hand drawings made at the lower 
level. The high order of significance of this pre- 
dictability leads to two conclusions: (1) that re- 
verse reading is probably a manifestation of a 
dominance pattern; (2) that this pattern works so 
strongly in influencing the child’s scholastic 
achievement it merits a more uniform and uni- 
versal application in the evaluation of all stu- 
dents. Until the educators have worked out a 
reasonable and reliable approach to this problem, 
ophthalmologists will need to be alert to its sig- 
nificance not only to the poor reader but also the 
indifferent students whom they know to be of a 
high order of intelligence. 


The relationship of steroid therapy and cataracts 
in patients with rheumatoid arthritis. S. B. 
Pfahl, M.D., T. A. Makley, M.D., F. W. McCoy, 
and N. O. Rothermich, M.D., Departments of 
Ophthalmology and Medicine, The Ohio State 
University, School of Medicine. 

A series of 40 patients with rheumatoid arth- 
ritis who had been treated for varying periods 
with steroid were examined for posterior subcaps- 
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ular cataracts. Two (five percent) of the 40 pa- 
tients showed posterior subcapsular opacities. 
These patients had received moderate or high 
doses of steroids. This report does not substan- 
tiate a recent report by Black, et al., who re- 
ported an incidence of 17 in 44 patients (39 per- 
cent). 


Bacteriophage typing of ocular strains of sta- 
phylococci: A preliminary report. T. Suie, 
Ph.D., M. Blatt, B.Sc., S. Sroufe, Ph.D., and 
D. Gracy, M.Sc., The Ohio State University 
School of Medicine. 

In 312 consecutive isolations of staphylococcus 
from patients with external eye infections, 31 per- 
cent were coagulase positive and, therefore, were 
potentially typable. Fifty-eight of these strains 
were typable. No epidemic phage pattern could 
be established. The majority of strains were lysed 
by more than one phage type. These preliminary 
studies have shown that 54 percent of phage 
strains 80 and 81, the so-called “hospital hot 
strains” were resistant to penicillin, while 71 per- 
cent of the strains containing type 83 in their 
pattern were resistant to this antibiotic. Gener- 
ally, the nontypable staphylococci were more re- 
sistant to the “cyline” drugs and streptomycin 
than the typable ones. In four patients with 
chronic external ocular infection, the staphylo- 
cocci isolated from the anterior nares and con- 
junctiva had significant phage pattern indicating 
that auto-infection was playing a role. 


Chromosomal transformation in corneal endo- 
thelium of rabbit in tissue culture. P. Sarker, 
Ph.D., P. K. Basu, M.B., and I. Miller, Depart- 
ments of Ophthalmology and Botany, Univer- 
sity of Toronto. 

Corneal endothelial cells of adult albino rab- 
bits grown in tissue culture, when checked after 
10 months of explanation, showed drastic devia- 
tion from normal. The normal diploid number of 
chromosomes in rabbits is 44 but about 85 per- 
cent of the nuclei studied from the tissue culture 
showed hypertriploid numbers with a mode 
around 70. Apart from this change in number, 
these chromosomes also showed alternations in 
their structure. 


Further studies on the autonomiclike properties 
of ocular extracts. Morton B. Waitzman and 
Ronald E. Posner, Laboratory for Research in 
Ophthalmology, Western Reserve University. 
Previous studies in this laboratory have indi- 

cated the presence of autonomiclike substances 

in certain ocular extracts. A continuation of 
these studies indicates that dilator pupillae ex- 
tracts have not only a smooth muscle-stimulat- 
ing effect but also a blood pressure-lowering ef- 
fect. Sphincter pupillae extracts were found to 
cause a rise in blood pressure and would, at very 
high concentrations, tend to induce rises in 
smooth muscle activity. Two separate autonomic- 
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like agents extractable from iris tissue are thus 
described. 


The neutralization of cholinesterase inhibition by 
various oximes and by atropine. W. S. Hunter, 
M.D., and C. McCulloch, M.D., Department of 
Ophthalmology, University of Toronto. 

The neutralizing effect of five-percent solutions 
of DAM, 2-oximino-3-pentanone, 3-oximine-2- 
pentanone and P.S against miosis produced by 
DFP was studied in rabbits. P:S solution was 
less effective than the others but was also less 
irritating. When the agents were used in 1: 10,000 
Zephiran solution P:S showed the greatest neu- 
tralizing effect. P,S was active against the miosis 
produced by phospholine iodide and demecarium 
bromide. Atropine produced effective dilatation 
after the use of DFP in the rabbit. The action of 
these drugs is different in different species and 
no conclusion can be drawn from experiments on 
rabbits as to the effect of the drugs on humans. 


Effect of covering the eye with a contact lens 
upon corneal lactic acid and DPN in rabbits. 
N. H. Morley, Ph.D., and C. McCulloch, M.D., 
Department of Ophthalmology, University of 
Toronto. 

Covering a large surface of the eye over peri- 
ods up to three days was associated with marked 
cloudiness, increased lactic acid and decreased 
DPN in the corneal tissue of rabbits. 


Synthesis of ATP and ADP in hog ciliary proc- 
ess: Acetone powder extracts. Morton B. 
Waitzman and Tao Huang, Laboratory of Re- 
search in Ophthalmology, Western Reserve 
University. 

Certain enzymes fix amino groups of adenylic 
amidate in bacterial systems, forming thereby, 
amino acids (Katunuma, N., Arch. Biochem. & 
Biophysics, 76 :547-548, 1958). Because of the var- 
ious types of adenylic acid deaminase activity 
found in ciliary process tissue as was reported 
in our laboratories (Waitzman, M. B., Am. J. 
Physiol., 198 :665-668, 1960), it was felt that the 
finding of an ammonia fixing system in ciliary 
process tissue could help explain some of the 
synthetic processes that take place at this site 
of aqueous humor production. 

Adenylic amidate (AMP-NH:) was incubated 
with various concentrations of pyrophosphate 
and with an acetone powder preparation of hog 
ciliary process tissue. It was shown that in this 
system a high rate of deamination and polyphos- 
phate nucleotide synthesis took place. Myokin- 
ase-like activity was inhibited when pyrophos- 
phate concentration in the medium approached or 
exceeded that of the added nucleotide and only 
ATP accumulated. When the pyrophosphate con- 
centration was much less than that of the neu- 
cleotide, ADP accumulated. These experiments 
indicate that adenylic amidate in the presence of 


pyrophosphate is capable of synthesizing a high 
energy nucleotide system. 


Nodular dystrophy of the trabecular meshwork. 
J. S. Speakman, M.D., Department of Ophthal- 
mology, University of Toronto. 

Recent studies of the trabecular meshwork 
with the electron microscope have shown an ir- 
regular distribution of collagen fibrils, possessing 
banding at intervals of 1000 A. in the clear 
zone which surrounds the collagen core at the 
centre of both uveal and corneoscleral fibers. In 
flat-teased preparations of the uveal meshwork, 
with the light microscope, bundles of fibers can 
be identified in the clear zone. These take a spiral 
course around the central collagen core. An ir- 
regular pattern of fiber bundles can also be seen 
on the surfaces of the corneoscleral lamellae, al- 
though in a normal eye it is difficult to identify 
the clear zone. 

In eyes removed from older individuals there 
may be a diffuse or local thickening of the clear 
zone. The spiralling fiber bundles frequently 
form broad hyaline bands. Localized thickening 
of the clear zone may produce one or more rings 
around the central core, or may appear as a nod- 
ular excrescence in an advanced stage of devel- 
opment. This excrescence closely resembles a 
Hassal-Henle body. These structural changes in 
the trabecular fiber appear to be a senile dystro- 
phy, which begins in the innermost layers and 
involves the outer lamellae to a variable degree. 
The thickening of the clear zone and the disrup- 
tion of the normal fiber bundle spirals could im- 
pede the outflow of aqueous by reducing the cali- 
ber of the drainage channels or by interfering 
with the physical properties of the fibers. 


Luminance-duration relation in the response of 
the iris to photic stimulation of the retina. 
Mathew Alpern, Ph.D., and Donald W. Mc- 
Cready, Jr., University of Michigan. This study 


was assisted by grants from the National 
Council to Combat Blindness (Fight for Sight 
Award G216), the National Science Foundation 
(N.S.F.-G4420) and U.S.P.H.S. (B 1578). 


The response of the iris of the left eye to a 
wide range of luminances (1.85 to 3.85 log tro- 
lands) and durations (4.3 to 150 msec.) of the 
stimulus flash seen in 13.5-degree Maxwellian 
view by the dark-adapted right eye was measured 
by infrared pupillography. Five young adult sub- 
jects were studied, of whom two were studied 
throughout the gamut of luminance and dura- 
tions. The results were in good agreement, al- 
though individual differences could be demon- 
strated. A long flash of light may (under some 
conditions) appear dimmer than a shorter one 
but its ability to produce a change in area of the 
pupil of the contralateral eye is greater than that 
of shorter flashes. The kinetics of the consensual 
photopupil response may be described reasonably 
well by photochemical theory with the assump- 
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tions that the change in pupil area is propor- 
tional to the log of the products of the photo- 
chemical reaction. 


Vergence and accommodation vs. pupil size 
changes associated with changes in the accom- 
modation stimulus. Mathew Alpern, Ph.D., 
Gordon Mason, M.D., and Robert E. Jardinico, 
M.D., Department of Ophthalmology, Univer- 
sity of Michigan. This study was assisted by 
U.S.P.H.S. Grant B 1578. 

Pupil size changes have previously been shown 
to be associated with changes in the stimulus to 
accommodation when all other relevant variables 
(luminance, size, position, and so forth) remain 
fixed. In the present study the influence of 
changes in accommodation stimulus on pupil size 
was examined in the region where accommoda- 
tion is maximum. Infrared pupillographic meas- 
urements of the pupil size were obtained simul- 
taneously with haploscopic measurements of ac- 
commodation and accommodation vergence. The 
stimulus to accommodation was varied through- 
out the gamut of accommodation stimuli by mov- 
ing a test chart along an optical bench with a 
Badal optometer arrangement before the right eye. 
Measurements on three adult male observers show 
a curvilinear relation between vergence and ac- 
commodation and between pupil size and accom- 
modation. However, a linear relation was demon- 
strated between pupil size and accommodative 
vergence. If the synkinesis of these three responses 
is effected because change in the stimulus is asso- 
ciated with a single central excitation which cause 
a linearly related excitation of each of the three 
final common paths, then these results are strong 
evidence in support of Gullstrand’s theory of 
presbyopia. 


Preliminary studies of color mechanisms in ret- 
inal disease and trauma. O. Mortenson Black- 
well, A.B., and H. Richard Blackwell, Ph.D., 
Institute for Research in Vision and Depart- 
ment of Ophthalmology, The Ohio State Uni- 
versity. 

The present studies were primarily concerned 
with the color mechanisms in three patients with 
(a) a tapizole retinopathy; (b) choroideremia; 
and (c) a degeneration of the internal limiting 
membrane of the retina. The luminosity function 
of wavelength, wavelength discrimination across 
the spectrum, and the location of neutral points 
in the spectrum, utilizing a spectral apparatus 
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based upon four grating monochromators was 
measured. All three patients revealed the com- 
plete loss of the blue color mechanism (acquired 
tritanopia). 

These data suggest that retinal disease and 
trauma always eliminate the blue cone system, 
often with additional differential effects upon 
either the red or the green cone systems. 


A mechanism of light adaption. Leo E. Lipetz, 
Ph.D., Institute for Research in Vision, The 
Ohio State University. 

Action potential discharges from a ganglion 
cell in the isolated bullfrog retina were detected 
in response to flashes of a 100-micron diameter 
light spot onto any part of its receptive field. 
Steady illumination with the spot onto any part 
of the field changed the threshold intensity of 
light flashes which evoked such responses, not 
only in the steadily illuminated portion of the 
field, but in the other portions as well. Scattered 
light was insufficient to account for this effect. 
Therefore, the threshold change was not depend- 
ent on the previous exposure of the receptors to 
light and any consequent changes in their visual 
pigments. These findings held for adapting light 
intensities from 1/10 to over a million times ab- 
solute threshold, and for resulting reductions in 
responsivity to light of up to 600 times. These 
findings indicate that the fraction of excitation 
reaching the ganglion cell from flash illuminated 
receptors anywhere in its receptive field is 
changed by a factor that depends, at least in 
great part, on the amount of activity just pre- 
viously sent toward the ganglion cell from the 
steadily illuminated receptors; apparently the 
adaptation mechanism includes a change in the 
efficiency of excitation transmission along the 
neural pathways from light receptor to ganglion 
cell. 


Some observations on fructose formation in the 
lens. John Kuck, Jr., Ph.D., Kresge Eye Insti- 
tute, Detroit, Michigan. 

The oxidation of sorbitol to fructose by a rat 
lens dispersion is coupled with the reduction of 
pyruvate occurring in glycolysis. In a medium 
which depresses glycolysis, the formation of 
fructose is also depressed but is restored by the 
addition of either pyruvate or DPN. Lens disper- 
sions utilize fructose poorly. They do not appear 
to convert amino acids to pyruvate. Sorbitol has 
no effect on the glucose consumption or lactate 
production of lens dispersions. 
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Epitep By DonaLp M. Lyte, M.D. 


NEW ENGLAND 
OPHTHALMOLOGICAL 
SOCIETY 


453rd Meeting, March 16, 1960 


BRENDAN D. Leauey, M.D., presiding 


OPERATIONS AT THE OUTER CANTHUS 


Matcotm W. Bick, M.D.: Two simple 
operative procedures at the outer canthus for 
the correction of senile entropion and ectro- 
pion were described in detail. The technique 
involves a block-wedge resection. In case of 
ectropion the base of the triangle is along the 
free lid margin. For entropion the wedge re- 
section at the outer canthus of the lower lid 
is inverted, and the apex of the triangle is at 
the outer canthus. The area of excision is 
included between two crushed lines of in- 
cision created by a mosquito clamp. No con- 
junctival sutures are employed. The tissues 
are directly united. Excessive skin is ex- 
cised. Dr. Bick claimed there were no recur- 
rences and that the procedure could be em- 
ployed both at the inner and the outer canthi. 
Notching is avoided by careful union of the 
marginal sutures. 


PIERRE-ROBIN SYNDROME 


JosepH Dow Linc, JR., M.D., and TAYLOR 
M.D.: The Pierre-Robin syndrome 
is characterized by the following: cleft pal- 
ate, macroglossia in about 68 percent of the 
cases and micrognathia. There is a very high 
mortality rate in these patients. The tongue 
frequently drops back into the nasopharynx 
causing asphyxiation. Should the patient 
get through the first few months of life, the 
prognosis is better. The etiology is unknown. 
There have been associated anomalies such 
as facial abnormalities, congenital heart dis- 
ease, and ocular abnormalities of which con- 
vergent strabismus is notable. Little atten- 
tion has been paid to this syndrome in the 
ophthalmologic literature 


The eye was reviewed in the case reported 
here because of a question of retinoblastoma. 
The pathologic findings were as follows: 

The meshwork appeared to be normal, 
new vessels were noted on the iris and there 
was slight ectropion uveae. There were scat- 
tered large macrophages on the iris but they 
were not in large clumps. The iris appeared 
adherent to the lens. The vitreous was gath- 
ered forward with a completely detached 
retina. The pars plana was lifted off. There 
were large cells in the membrane which ap- 
peared to be adherent to the retinal surface. 
There was pigment in this membrane. The 
etiology of the membrane is not yet deter- 
mined. The membrane varied in size and 
thickness. No vessel obstruction of the optic 
nerve could be seen in the section presented. 
The choroid had many plasma and polymor- 
phonuclear cells. Again, many macrophages 
were noted throughout the tissue. Inflam- 
matory cells were found about the retinal 
vessels. 

Examination of the fundus of the op- 
posite eye revealed that there were evidences 
of proliferative tissue over the retina in the 
periphery. It appeared to be a similar con- 
dition to that having taken place in the enu- 
cleated eye, but one that was regressing. 

Discussion. Dr. Bick: Is oxygen related 
to this condition and could it be considered 
an atypical form of retrolental fibroplasia ? 

Dr. Dowttnc: The child received mini- 
mal amounts of controlled oxygen. The child 
was full term and of normal birth weight. 


SARCOIDOSIS OF THE FUNDUS 


Hersert L. Goutp, M.D. and HERBERT 
KauFrMAN, M.D.: A brief review of the lit- 
erature and two case reports were presented. 
It was pointed out that sarcoidosis is a gen- 
eralized systemic disease capable of involv- 
ing nearly every tissue and organ of the 
body. Sixty-seven cases of fundal sarcoi- 
dosis were found in the literature and 41 
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of these appeared well reported and were 
analyzed. The commonly seen lesion is a 
retinal periphlebitis. If the chorioretinal 
“candle-wax spots” are found, the fundus 
picture is declared diagnostic. The candle- 
wax spots are discrete yellowish-white 
nodules located about the veins and appear to 
resemble drippings of candle-wax. Preretinal 
nodules may be seen in the lower posterior 
vitreous and seem to cast a shadow on the 
underlying retina. Papillitis, papilledema or 
optic atrophy may be found. Rarely large 
granulomata may be seen arising from the 
choroid or retina and projecting into the vi- 
treous. Nonspecific areas of chorioretinitis 
also may be noted. 

A high incidence of iridocyclitis was noted 
in the series reviewed. The cases reported 
demonstrated such involvement. They ap- 
peared to have a nodular, granulomatous 
type of iridocyclitis. 


GLAUCOMA SCREENING IN CONNECTICUT 


Leon Kapitan, M.D., and Mrs. GRACE 
Mitts: A very comprehensive and detailed 
illuminating description of the program for 
glaucoma screening in Connecticut was 
presented. Dr. Kaplan and Mrs. Mills hold 
executive positions in the Connecticut Chap- 
ter of the National Society for Prevention 
of Blindness. It was pointed out that no 
detail must be left unchecked to enable a 
smoothly functioning screening program. 
For the public protection, ophthalmologists 
must offer direction and guidance. The pro- 
gram must be considered an educational one. 
It was felt that it would be almost impossible 
to screen adequately all individuals over the 
age of 40 years in the Connecticut population. 
The public must be informed of the need for 
periodic eye examinations to detect glau- 
coma and check the ravages of the disease. 
Dr. Kaplan felt that the public health de- 
partment should assume some responsibility 
in this type of program. Where ophthal- 
mologists are involved, the public should 
know that the professional medical organ- 
ization is supporting and participating in the 


program. Proper recognition of the support 
and assistance of other lay organizations can 
also be included in the circulars. The efforts 
of this group were to be commended highly. 


VARIATIONS IN CORNEAL THICKNESS 


Davip Donacpson, M.D.: A_ binocular 
attachment for the slitlamp to enable accu- 
rate and effective studies on the normal and 
pathologic corneal thickness was described. 
Dr. Donaldson emploved the Haag-Streit 
slitlamp and used a specially designed ocular 
containing a splitfield lens. By means of a 
micrometer screw attached to the ocular, ac- 
curate measurements could be made. Magni- 
fication of X40 was employed. 

On the corneas studied five readings were 
taken in each instance and these were aver- 
aged. Dr. Donaldson claimed that the aver- 
age cornea has a 0.537 mm. thickness but 
that the normal range of thickness is between 
0.44 and 0.69 mm. In postoperative cataract 
patients studied, the cornea was found to in- 
crease in thickness by 75 percent or more on 
the first postoperative day. A gradual re- 
duction in thickness took place thereafter. 
The amount of striate keratopathy observed 
did not necessarily parallel changes of in- 
crease in corneal thickness. All measure- 
ments were taken centrally in the cornea. 
The accuracy of measurements becomes less 
as one approaches the periphery of the 
cornea. The central 15 degrees is fairly even 
in thickness. Dr. Donaldson indicated that 
his test was performed using a monocular 
device. 


EVALUATION OF PHOTOCOAGULATION 


GRAHAM CLarK, M.D.: Dr. Clark pref- 
aced his discussion by stating he would limit 
his remarks to his own observations. The in- 
strument now being used is called the light 
coagulator or the photocoagulator. He felt 
that the instrument was here to stay and he 
has employed it during the past two years. 
Initially rabbits were used, but recent ob- 
servations have been on man. The instru- 
ment is operated manually under direct vis- 


. 


ual control. Two explosions were experi- 
enced and were quite disconcerting. A me- 
chanical cause was found. It was due to re- 
flection of heat and subsequently remedied. 

The photocoagulator is not a definitive 
instrument although it has passed through 
the research phase. At the present time it is 
being employed mainly in clinical research. 
Because it has only been in operation about 
five years, therapeutic use and effectiveness 
must be carefully evaluated. 

Dr. Clark cautioned the generalized use of 
this instrument. He felt that the success of 
the instrument and its assessment varied 
with European and American authors. 

Dr. Clark stressed that the photocoagula- 
tor could be used to prevent retinal detach- 
ment, but was not the instrument to treat 
retinal detachments. If a suspicious retinal 
area is noted in a detachment, it can be walled 
off. It can be used to seal off a leak in what is 
otherwise an apparently successful retinal 
detachment operation. He feels it is an in- 
strument to supplement retinal detachment 
surgery. 

Contrary to previous thinking, there is an 
effect on the vitreous by this instrument. The 
change occurs chiefly where there is formed 
vitreous, and of course this is in the younger 
age group. 

The diabetic individual must not be treated 
with this instrument. The blood vessels re- 
act poorly to this light beam. 

Dr. Clark uses the instrument in the pres- 
ence of macular holes. He feels that there is 
always another area to be found in the retina. 
One spot of light for approximately one-half 
second may cure the patient, when the defect 
is found. The photocoagulator does not re- 
place the surgery, but supplements it. It en- 
ables increasing the security in retinal de- 
tachment surgery and can be used prophy- 
lactically. 

As a diagnostic instrument, its value is 
found in proliferative vascular disease. In 
cases of Eales’ disease, which is now being 
broken down into several classifications, the 
photocoagulator can be effective in arresting 
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the disease. Further follow-up is necessary, 
however. Hemangiomas of the choroid are 
treated quite successfully. This, however, is 
still based on a short follow-up period. One 
must treat lightly at first and gradually in- 
crease the therapy. The mode of action is 
believed to be direct mechanical obliteration 
of the vessels by scar tissue. 

The photocoagulator is not, in and of it- 
self, a method of treatment for tumors such 
as retinoblastoma. Chemical radiation and 
other forms of therapy should be used also. 
The instrument is of value in treating recur- 
rences in the scar in retinoblastoma. 

In treatment of the anterior segment, it is 
possible to form a new pupil in the iris wher- 
ever desired, where the iris is updrawn. Sur- 
face lesions are removed best by excision, be- 
cause the biopsy is always available. 

The periphery of the eye is extremely diffi- 
cult to treat. The light breaks up and an ac- 
curate direct focus is not always possible. 
Scleral depression aids in viewing and treat- 
ing such areas. The presence of a small pupil 
creates further difficulty. Dr. Clark noted 
that when the light beam struck the pupillary 
margin, the sphincter went into prolonged 
and acute miosis. 

Dr. Clark prefers to treat patients under 
sedation whenever possible. The retrobulbar 
anesthesia may create more discomfort and 
less co-operation. By sedation, such as with 
Thorazine or Demerol, satisfactory results 
have been obtained. He cautioned against the 
publicity the instrument was receiving now. 
He hoped that the reports would be filtered 
carefully. 

Discussion. Dr. ScHEPENS cautioned 
strongly against the prophylactic use of this 
instrument in treating retinal detachments. 
Small breaks in the retina have been ob- 
served in a number of patients who have no 
detachment. These should not be treated pro- 
phylactically with the photocoagulator. It is 
unnecessary to get marked reactions in the 
retina and choroid. Pigmentation has ap- 
peared in the retina when it was known that 
no reaction was visible in the tissues by di- 
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rect observation at the operating table. Those 
who use the coagulator look for a white mark 
in the retina. Dr. Schepens feels that too 
much has been done already. Use of this in- 
strument by people who are not informed 
adequately can produce more damage to the 
retina, choroidal hemorrhages from large 
vessels, etc. He urges a more cautious use of 
this instrument, and one which is much less 
vigorous. He feels that one should be pessi- 
mistic about the treatment of tumors with 
the photocoagulator. The heat from the beam 
is dispersed immediately when the light 
strikes the surface of the tumor and there- 
fore it does not penetrate to the center. 

Dr. CLarK agreed entirely with the com- 
ments of Dr. Schepens. He agreed that it 
was necessary to cut down on the amount 
of reaction. He affirms that the presence of 
a reaction indicates that you have destroyed 
tissue. The original amount of dosage has 
been found to be excessive. He agreed that 
in treating tumors there was a weakness in 
that the light did not penetrate deeply. 

Dr. DunPHy: Have any iridectomies been 
attempted when the lens is in place? 

Dr. CLark: I cannot conceive of perform- 
ing peripheral iridectomies in the presence of 
an intact lens. I feel that a change would take 
place in the capsule and a cataract would form. 

Dr. LeAney: Can you go through a dense 
pupillary membrane thus creating a discis- 
sion? 

Dr. Crark: A pupillary membrane does 
not interrupt the beam sufficiently to produce 
an effective opening. 

Dr. Stone: Can corneal vascularization be 
treated with this instrument? 

Dr. CLARK: The photocoagulator has had 
little success in treating blood vessels in the 


cornea. 

Dr. Dias: What is the energy level with 
this instrument? 

Dr. Crark: The energy level can not be 
measured successfully. The heat obtained 
does not depend on the point of focus, but 
on the point of interruption of the beam, and 
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therefore in reply to the question as to 
whether there was “a boiling in the vitreous” 
with the beam, Dr. Clark felt that there is 
none. The heat occurs when the pigment 
layer interrupts the beam. 

Dr. BrocKkHurRsT: A mercury vapor type 
of lamp is used in experimenting with rabbit 
eyes in seeking to develop an indirect ophthal- 
moscopic attachment for the instrument so 
that we may better visualize the periphery 
and immobolize some of the lesions. How- 
ever, the lamp is not a strong enough source 
of light for use with the human eye. Would 
indirect ophthalmoscopy be useful? 

Dr. CLarK: Regarding Dr. Brockhurst’s 
question, an indirect ophthalmoscopic attach- 
ment would be a tremendous asset. 

D. Robert Alpert, 
Recorder. 


NEW YORK SOCIETY 
FOR CLINICAL 
OPHTHALMOLOGY 


November 2, 1959 
Dr. JosepH Lavat, presiding 


TUBULAR FIELDS DUE TO GLAUCOMA 


Dr. JosePH Lavat in his presidential ad- 
dress reported on various types of glaucoma 
operations performed on patients with very 
restricted fields. In contrast to the prevailing 
view that operation in such cases causes loss 
of the remaining field, these patients did 
well. Dr. Laval feels that the tubular field is 
not a contraindication to glaucoma surgery. 


EXTRAOCULAR PARESIS DUE TO CEREBRAL AN- 
EURYSMS 


Dr. BERNARD KRONENBERG said that 
many patients with a paretic muscle have an 
aneurysm of the carotid system. The danger 
to life which this presents makes a proper 
diagnosis mandatory, and justifies cerebral 
angiography in many cases in spite of the 
dangers of this procedure. 
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Differential diagnosis includes trauma, 
diabetes, multiple sclerosis, cerebrovascular 
accidents, and brain tumors. Patients with 
aneurysm may or may not show, in addition 
to the paretic muscle, field changes, exoph- 
thalmos, visual loss and pain. 

Visualization by arteriography leads to 
treatment by ligation of the involved vessel, 
with retention of life and, in some cases, 
restoration of function. Four cases were re- 
ported. 


GLAUCOMA OPERATION USING A GELFILM SE- 
TON 


Dr. JuLes M. Yasuna described a new 
filtering operation for glaucoma in which an 
incision is made into the angle and a strip of 
Gelfilm is imbedded in the incision to keep it 
open for a number of months. The technique 
is (1) miotics pre- and postoperative; (2) 
large limbal-based flap; (3) a 6-0 corneal 
silk traction suture is placed at the 12-o’clock 
position ; (4) an ab externo incision is made 
into the angle parallel to the face of the iris; 
(5) if the iris prolapses, the prolapse is ex- 
cised, otherwise no iridectomy; (6) a T- 
shaped piece of Gelfilm is used; the vertical 
arm is place in the incision which is held 
open by the suture and a cyclodialysis spat- 
ula. The horizontal arm of the T prevents 
the Gelfilm from going in too far. 


Results in 50 operations performed for 
various types of glaucoma were reported. In 
some, massage was temporarily necessary 
but in all the tension was controlled during 
the follow-up period, which is one year, the 
longest, to three months, the shortest. The 
operation is simple, safe and effective. There 
is little likelihood of cataract formation or 
other complications. 


EFFECT OF ALPHA CHYMOTRYPSIN ON ZON- 
ULE OF ZINN 


Dr. Harvey THorPE reviewed the anat- 
omy of the lens attachments, emphasizing 
Hanover’s canal, Petit’s space and the hyalo- 
capsular ligament. This area can often be 
seen with a gonioprism. The technique of 
operation is: (1) scleral incision with pre- 
placed sutures; (2) evacuate aqueous and 
put in air bubble; (3) inject 0.25 cc. of the 
enzyme; (4) after two or three minutes iri- 
gate the enzyme out; (5) remove lens, using 
pressure alone or capsule forceps (eriso- 
phake causes more striate keratitis). 

Apparently alpha chymotrypsin first sep- 
arates the attachment of the zonule from the 
lens, then weakens the zonuiar fibers them- 
selves and then, in some cases, digests the 
fiber completely. 

Alan H. Barnert, 
Corresponding Secretary. 


OPHTHALMIC MINIATURE 


It should be realized that a pair of spectacles is just as much an optical 
instrument as a telescope or a microscope and should be looked on in this 
way, and not, as many do, as a peg on which to hang all one’s discontent 
and lack of confidence. 


Ida Mann and Antoinette Pirie, 


The Science of Seeing, 1946. 
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WHAT IS THE ISSUE? (physician) had investigated hypermetropia 

It is 100 years since Donders published clinically in 1813, Airy (astronomer) had 
his essay on “Ametropia and its results.” In developed the cylindrical lens (1827), and 
general, prior to the work of this Dutch phy- texts on diseases of the eye had included 
sician and ophthalmologist, spectacles were errors of refraction (Lawrence, 1833; 
selected by the wearer and purchased from Hays, 1854). A few ophthalmologists were 
the optician. Eye glasses were ready-made pioneering in the prescribing of spectacles 
appliances. Young (physician) had discov- but, in general, patients found to need 
ered astigmatism of the eye in 1793, Ware glasses were advised to “try a series of them 
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at the optician’s shop.” Others went to the 
optician on their own initiative. 

Heimholtz’s “Treatise on physiological 
optics,” 1856, was followed in 1858 by Don- 
ders’ paper on the use and selection of spec- 
tacles; in 1860 by “Ametropia and its re- 
sults,” and in 1862 by his “Accommodation 
and refraction of the eye.” This provided 
the scientific basis for the evaluation of the 
refraction of the eye and the prescribing of 
spectacles. All clinical practice in refraction 
has been based on his work. We speak of 
“scientific breakthroughs” in medicine. Don- 
ders’ classic revolutionized ophthalmology. 

Some physicians were to argue that spec- 
tacles were “the province of the optician,” 
that the “fitting” (actually prescribing) of 
spectacles was beneath the dignity of the 
physician but the outcome was inevitable: 
refraction did become an integral part of 
ophthalmologic examination, and entered 
into differential diagnosis. Spectacles ceased 
to be the “province of the optician” when 
they ceased to be over-the-counter merchan- 
dise and became a therapeutic agent. The 
prescribing of spectacles by the physician 
was incorporated into private practice and 
into the services of the charity clinics in the 
United States. 

And the opticians? During the last half of 
the 19th century, while the practice of re- 
fraction was spreading among ophthalmolo- 
gists, opticians, depending on their interest, 
education, and initiative, assumed an increas- 
ingly active role in the process of spectacle 
selection. While physicians were prescribing 
spectacles, and opticians were supplying 
glasses on these prescriptions, opticians 
were also “fitting” spectacles. Nevertheless 
most of the glasses sold in the United States 
as late as 1872 were ready-made spectacles. 

By the end of the 19th century opticians 
had begun to undergo division into those 
who chose to limit their activities to provid- 
ing glasses in accordance with the prescrip- 
tion of the physician, and those who chose 
not to so limit themselves, and to designate 
themselves “refracting opticians.”” Many op- 
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ticians already had trial cases which were 
used in dispensing. Snellen’s optotypes were 
available to anyone who wished to buy them. 

It was acknowledged by the optician that 
the eye is the province of the physician, but 
arguing that “a lens treats light, not the 
eye,” refracting opticians sought and ob- 
tained licensure as optometrists in every 
state by 1924. One of their leaders had pro- 
posed that opticians be licensed to prescribe 
glasses as a temporary measure, anticipat- 
ing that all refraction would presently be 
done by physicians in the course of medical 
care. 

Optometrists gained legal recognition, 
preserving to them the right to supply 
glasses on their own authority. Fifty years 
ago 80 percent of eye glasses were procured 
without examination and diagnosis by a 
physician. 

Optometrists have remarked the lack of 
increase in their numbers, in the face of a 
tremendous growth in population. The med- 
ical profession has grown steadily in num- 
ber of physicians qualified in and practicing 
ophthalmology. Despite legal recognition of 
the optometrist, the public trend toward ob- 
taining medical examination and prescrip- 
tion of glasses by a physician has been—not 
reversed but accelerated. Today half of the 
glasses distributed in the United States are 
prescribed by physicians. It may be pre- 
sumed that this trend will continue. 

The medical profession does not endorse 
self-diagnosis. It can not do other than ad- 
vise diagnosis by the physician before the 
procurement of glasses. While spectacles do 
not injure the eye, their availability may de- 
fer examination by the physician and so de- 
lay the diagnosis of blinding disease. 

Certainly the training to be required of 
one who would hold himself out to the pub- 
lic as competent to give a qualified opinion 
about the eye and the visual system, to de- 
termine the need for medical care or the ab- 
sence of any need, can not be less than that 
required to qualify to enter upon the prac- 
tice of medicine. The training of the special- 
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ist must begin with a general medical train- 
ing. 

Will any man suggest that for the eye, 
and the second to seventh cranial nerves, 
and their associated pathways of the brain, 
there should be an exception? 

Shall the patient with ocular complaints 
be singled out for management by one with 
less than the physician’s training ? 

The examination of the patient and the 
diagnosis of the absence of disease, or of 
deviations from the normal (disease) is the 
essence of the practice of medicine. With 
reference to the eye—the visual system—it 
is the practice of ophthalmology. This is 
true whether or not surgery is performed. 
Neither medicine nor any of its branches 
may be defined in terms of method or means 
of treatment. Ophthalmology is not merely 
the practice of ophthalmic surgery; and the 
exclusion of surgery, or of surgery and the 
use of drugs, does not make it something 
other than medical practice. We believe that 
the majority of optometrists recognize this. 

Medicine shares with optometry that por- 
tion of the field of medicine which deals with 
refraction without the use of drugs. Optom- 
etry is not a medical service. The optome- 
trist does not participate in the medical care 
of patients. Although he is not qualified to 
decide that a physician’s services are not re- 
quired, he may sometimes realize that the 
person who comes to him for refraction 
needs services only a physician can give. We 
believe most optometrists adhere to the con- 
cept that their function is refraction and the 
correction of refractive errors by glasses— 
a concept which is in agreement with the ex- 
pressed views of the medical profession.* 
Optometrists have earned a measure of re- 
spect from ophthalmologists in refraction. 

In noncycloplegic refraction optometry 
has adopted a part of medicine’s refractive 
procedures. Nevertheless, the medical pro- 
fession has declared voluntary professional 
association with the optometrist unethical, 


* J.A.M.A., volume 159, p. 927. 
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that is, contrary to the interest of the pa- 
tient. Why? 

What is the issue between medicine and 
optometry ? 

The medical profession has an obligation 
to clarify this matter in the public mind. 
The opinion of the medical profession will 
be the more respected if it is supported with 
a frank authoritative statement of the issue. 

For some years optometry has sponsored 
legislation and court actions which have 
brought it into conflict with medicine. Leg- 
islative extension of optometry to make it, 
in effect, ophthalmology-without-surgery- 
and-drugs (or in some instances, ophthal- 
mology-without-surgery) represents an eva- 
sion of the medical practice act which 
threatens the public interest. By law, optom- 
etry now exercises jurisdiction over one 
ancillary medical worker, the optician, in 
several states. Legislation has been proposed 
repeatedly that would threaten the ancillary 
worker in the physician’s office by the device 
of defining optometry in terms that could be 
used to accuse supporting medical personnel 
of “practicing optometry.” 

Those who are charged with responding 
to these situations at the state level deserve 
and require full information of the experi- 
ence of other states and of the implications 
of what confronts them. 

It is important that all recognize that, al- 
though ophthalmologists in the care of their 
patients are most often confronted with the 
problem of optometry, the conflict is with 
medicine. It is medicine that must meet the 
issue. Those physicians engaged in ophthal- 
mology have a duty to make available to the 
profession as a whole their knowledge borne 
of experience. It is their privilege and duty 
to communicate facts to the state society and 
American Medical Association delegates and 
to utilize proper forms so that a broadly 
based expression may be available for the 
guidance of medicine’s official bodies which 
determine policy and official position. In the 
American Medical Association the forum is 
the Section on Ophthalmology; the policy- 
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making body is the House of Delegates. 
Those whose official duty it is to inquire 
into these matters should make known their 
findings. If there is to be resolution of the 
apparently divergent views, it must be 
frankly acknowledged that disagreement ex- 
ists, and its nature must be clearly and dis- 
passionately defined. Medicine owes this to 
itself, to optometry, to the people. Clarifica- 
tion is absolutely essential. 
Derrick Vail. 


THE RETINA IN 
SEVERE HEMORRHAGE* 


The flood of medical discovery rises so 
quickly that it is not surprising that many 
old but important facts become submerged. 
The effects of severe hemorrhage on vision 
provide a case in point; and Pears and Pick- 
ering have done a useful service in reporting 
instances of two kinds of visual change 
which were well known 50 years ago but 
have since been largely forgotten. 

The first consists in sudden loss of vision, 
usually after a large hemorrhage. Pears and 
Pickering observed the retina in one such 
case from the onset of the blindness, which 
was unilateral. The earliest change was en- 
largement of the retinal veins on the second 
day, followed later by swelling of the disc 
and eventually by optic atrophy. This is a 
rare condition and is usually preceded or ac- 
companied by loss of consciousness and con- 
vulsions—that is, by symptoms of cerebral 
anoxia. Death of the ganglion cells may of 
course be a direct result of anoxia; but the 
delayed onset of blindness, in some cases, 
and the papilledema suggest that the major 
lesion may be in the optic nerve itself, in 
which histologic abnormalities have in fact 
been described. Although lack of red cor- 
puscles may play some part in causing these 
changes, the sudden fall of blood-pressure 
seems likely to be more important. Unilat- 
eral blindness has been observed to follow 


* Reprinted from The Lancet, October 22, 1960, 
p. 916. 


the administration of hypotensive agents in 
anesthesia. Goldsmith and Hewer suspected 
occlusion of the central retinal artery by 
spasm, while Gillam suggested that external 
pressure on the eyeball may be a factor. 

The second and commoner complication 
of hemorrhage is a form of neuroretino- 
pathy which closely resembles that found in 
malignant hypertension. Pears and Picker- 
ing describe several such cases. In this con- 
dition there is little visual disturbance apart 
from occasional blurring of vision, but pa- 
pilledema is common and focal hemorrhages 
and exudates are present. These usually re- 
solve eventually without leaving any obvious 
abnormality. It is therefore unlikely that any 
permanent damage is caused, and the 
changes seem to be due to escape of blood 
from abnormally permeable vessel walls. Al- 
though this could conceivably be a result of 
anemia, which is known to cause similar 
changes, the lesions seem to be more closely 
related to sudden falis in blood-pressure. 
The resemblance to the retinopathy of ma- 
lignant hypertension is of particular interest. 
In both conditions, especially the latter, 
there is evidence of raised intracranial pres- 
sure. Clinical observations throw little or no 
light on the cause of this raised pressure. In 
experimental malignant hypertension, gross 
or even fatal cerebral edema is regularly 
present, and it is possible but not proven 
that a similar cerebral edema may account for 
the swelling of the nervehead. The retinal 
hemorrhage and exudates cannot in either 
case be attributed to papilledema; and the 
presence of essentially similar lesions in two 
unrelated diseases suggests that some com- 
mon factor—probably focal ischemic anoxia 
—is concerned. In experimental malignant 
hypertension, Byrom has demonstrated focal 
exudates and hemorrhage in both the brain 
and the retina, and has shown that these are 
related to reversible constriction of small ar- 
teries. If the focal retinal lesions in cases of 
hemorrhage are also anoxic in origin, the 
simplest explanation is that when the arterial 
system is suddenly depleted of blood the 
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critical closing pressure is reached and iso- 
lated segments of small arteries are tempo- 
rarily closed. There is no direct clinical evi- 
dence to support this explanation, which 
does not readily account for the appearance 
of lesions, in some cases, some days after 
the hemorrhage has apparently been cor- 
rected. But, as Pears and Pickering point 
out, this may simply mean that retinal dam- 
age of this kind does not always become im- 
mediately visible. 
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CARROLL R. MULLEN 
(1900-1961 ) 

Dr. Carroll R. Mullen, professor of oph- 
thalmology and head of the Department of 
Ophthalmology at Jefferson Medical College 
and executive and attending surgeon at 
Willis Eye Hospital, Philadelphia, died on 
February 1, 1961, of acute leukemia in Jef- 
ferson Hospital. 

He was born in Bloomington, Illinois, No- 
vember 9, 1900, the eldest son of a physi- 
cian, took his premedical degree at Creigh- 
ton University, Omaha, Nebraska, and was 
graduated from Jefferson Medical College in 
1926. He was an intern and resident at the 
Philadelphia General Hospital. 

A charter staff member of the Fitzgerald- 
Mercy Hospital, he was also attending oph- 
thalmologist-in-chief at Jefferson Hospital 
and a consultant at Philadelphia General, 
the Veterans Hospital, Philadelphia, and J. 
Lewis Crozier Hospital, Chester. 

He was a fellow of the American College 
of Surgeons, the American Academy of 
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Ophthalmology and Otolaryngology, the 
Pan-American Association of Ophthalmol- 
ogy, and the Philadelphia College of Physi- 
cians; a diplomate of the American Board 
of Ophthalmology, and a member of the As- 
sociation for Research in Ophthalmology, 
the Pennsylvania Academy of Ophthalmol- 
ogy, the American Medical Association, the 
Philadelphia County Medical Society, and 
the Pennsylvania Medical Society. 

He was elected chairman of the Section of 
Ophthalmology of the College of Physicans 
of Philadelphia in 1959 and re-elected in 
1960. He was chairman of the first Wills 
Eye Hospital conference and chairman of 
the conference scheduled for this month. 

He was a life trustee and a director of the 
Free Library of Philadelphia, succeeding 
the late Dr. A. S. W. Rosenbach as chair- 
man of the committee on exhibits; a mem- 
ber of the Board of City Trusts, and a lay 
trustee of Villanova University. 
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To CUBAN OPHTHALMOLOGISTS 


Editor, 
American Journal of Ophthalmology : 


The newspapers have informed the Amer- 
ican public of the large number of Cuban 
refugees who have escaped the tyranny of 
the Castro regime in their homeland. It did 
not seem to be a matter that concerned us 
individually until it came to our attention 
that 10 of these were ophthalmologists who 
had been forced to leave their practices more 
or less precipitately in the past several 
months. They were unable to bring anything 
out with them and for the most part are 
without resources. 

The University of Miami School of Med- 
icine has set up a postgraduate course to 
train and certify these men in order that 
they may qualify for work in the United 
States. The university, however, has no 
funds for the day-to-day living of these un- 
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fortunate colleagues of ours. Their need is 
urgent. 

To meet the immediate need the Pan- 
American Association of Ophthalmology 
has sent $3,000.00 from its treasury to the 
University of Miami School of Medicine 
who will administer all funds for the exiles. 
Much more is needed to help these, our col- 
leagues, in distress. It is for this reason that 
an urgent request for contributions is ad- 
dressed to all American ophthalmologists. 

Checks should be made payable to the 
Pan-American Association of Ophthalmol- 
ogy, 921 Exchange Building, Memphis 3, 
Tennessee. 

(Signed) J. Wesley McKinney, M.D., 
Sec.-Treas. North of Panama. 


CoRRECTION 
Editor, 
American Journal of Ophthalmology: 


I would greatly appreciate having a cor- 
rection printed in THE AMERICAN JOURNAL 
OF OPHTHALMOLOGY. The error has oc- 
curred in the omission of the name of Dr. 
Frank P. Furgiuele in the letter entitled, 
“Treatment of herpetic keratitis by cauteri- 
zation with silver nitrate,” published in the 
January, 1961, issue of THe JouRNAL on 
pages 182-183. I intended that both our 
names would appear under the title as in the 
original paper. I did not expect that only the 
signature would be included otherwise I 
would have signed it with Dr. Furgiuele’s 
before my own. 

(Signed) Theodore W. Sery, Ph.D., 
Philadelphia, Pennsylvania. 


NEGATIVE PREOPERATIVE CULTURE AND 
POSTOPERATIVE INFECTION OF THE EYE 


Editor, 
American Journal of Ophthalmology: 


The value of preoperative cultures of the 
bacterial conjunctival flora has been doubted. 
Operative interventions in negative cases 
have ended in disastrous infection of the 
eye while infected conjunctivas did not pre- 
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vent an uneventful healing of the corneo- 
scleral incision. It can be presumed that the 
latter event is due to the preoperative rinsing 
of the conjunctical sac, the resistance of the 
tissues and to the good luck of the patient 
and the surgeon. The question arises how an 
infection can occur in a clean case. It may 
come from the operator, from the instru- 
ments and from the air in the theatre. A 
more likely source of infection is the nose 
of the patient. It has been recognized during 
the last years that the nose is in many cases 
a reservoir of pathogenic cocci. In my small 
practice I have received several reports from 
the laboratory stating that the conjunctiva 
was sterile and the nose infected. Now, the 
postoperative bandaging of the eye nearly 
abolishes the tear secretion and the down- 
ward current in the nasolacrimal canal. Thus, 
the nasal cocci can easily ascend into the 
conjunctival sac and find a suitable pabulum. 
Sometimes the conjunctiva of the bandaged 
nonoperated eye becomes infected while the 
operated eye, which has been rinsed before 
the operation and is cleaned daily, escapes in- 
fection. It is advisable not to be satisfied with 
a negative conjunctival culture unless the 
nasal culture is also negative. 
(Signed) H. Lytton, 
London, England. 


STIPPLING OF THE CORNEA FOLLOWING USE 
OF COLLYRIUM EYEWASH 


Editor, 
American Journal of Ophthalmology: 


In the past year I have collected 11 cases 
of stippling of the cornea which I believe to 
be due to the use of a collyrium eyewash 
(Wyeth Laboratories). 

The collyrium was used for different rea- 
sons. Two patients had chalazia. Two pa- 
tients complained of tired eyes and therefore 
used the wash. Three had a foreign body 
sensation prior to the use of the collyrium. 
The others had slight pain or redness. 

Following the use of the collyrium the 
complaints were uniform. There was some 
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burning each time immediately after instilla- 
tion. Within 24 hours there was tearing, 
light sensitivity and blurring of vision. 

Examination with the slitlamp showed fine 
stippling of the surface of the cornea. There 
was no staining with fluorescein. 

Hydrocortone or Neodecadron eyedrops 
were used in nine cases. No treatment was 
used in the last two cases. All cleared within 
72 hours. 

One patient had used the collyrium in Sep- 
tember, 1959, and I had noted stippling but 
at the time did not realize the cause. In June, 
1960, he again returned with stippling of the 
cornea and gave a history of having used the 
same bottle of collyrium. 

Collyrium is used very extensively and I 
have collected only 11 cases in one year. It 
is possible something happens to the prepara- 
tion when it is kept too long on the drug- 
gist’s shelf. Perhaps the concentration of pre- 
servative becomes affected on standing. An- 
other possibility is that these individuals are 
sensitive to some constituent which does not 
affect the majority of individuals who use the 
preparation. 

(Signed) Jesse J. Michaelson 
165 North Village Avenue, 
Rockville Centre, New York. 


MODIFIED IRIDENCLEISES 
Editor, 
American Journal of Ophthalmology : 

In the article by Gyula Lugossy “Modified 
iridencleises” in the June, 1960, issue of THE 
JourNat, he describes his technique as “in- 
carceration of the pigmented epithelial coat 
facing the bulbar conjunctiva” (p. 1377). 
He mentions this several times. Yet in the 
summary (p. 1379) he describes the “pig- 
ment epithelial surface facing the sclera.” Is 
the last statement an error? The success of 
the surgery depends on the position of the 
pigment layer. 

(Signed) M. M. Kulvin, 
Miami, Florida. 
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Dr. LuGossy’s REPLY 


Editor, 
American Journal of Ophthalmology: 


I am certainly most grateful to Dr. M. M. 
Kulvin for. having called my attention to the 
error in the summary of my paper “Modified 
iridencleisis.” It is misleading indeed to read 
“ |. . pigment epithelial surface facing the 
sclera,” instead of “ .. . facing the con- 
junctiva,” which is the correct version. I 
shall make the required correction in the 
reprints. 

(Signed) Gyula Lugossy, 
Budapest, Hungary. 
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LICHTKOAGULATION. By Gerd Meyer- 
Schwickerath. Stuttgart, West Germany, 
F. Enke, 1959. 94 pages, 55 illustrations, 
seven in color. References. Price: DM 


15.60. 


LigHT COAGULATION. By Gerd Meyer- 
Schwickerath. (Translated by S. M. 
Drance.) Saint Louis, Missouri, C. V. 
Mosby Company, 1960. 111 pages, 55 illus- 
trations, seven in color, references. Price: 


$9.50. 


By this time the entire ophthalmologic 
world is familiar with Meyer-Schwickerath 
(hereafter known as M-S), his light coagu- 
lator and the excellent results in a variety of 
ocular diseases that he has obtained by its 
use. The apparatus is now to be found almost 
in every part of the world and the literature 
about its use and results is becoming some- 
what redundant. It is timely, therefore, that 
his own book on the subject appears. It is 
particularly helpful to English readers that 
the excellent and accurate translation by 
Stephan M. Drance, M.B., F.R.C.S., asso- 
ciate professor of ophthalmology, University 
of Saskatchewan, Canada, should appear so 
soon after M-S’s German work. 

M-S began his work in 1946 after ponder- 
ing over the long-known effect produced by 
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solar burns of the retina and brilliantly con- 
ceived the idea of an instrument that would 
deliver a burning beam of light directly to a 
retinal target in disease of this tissue. It 
took him “four years of work to translate 
this idea into the first clinically usuable in- 
strument.” Improvement of the design and 
widening of indication for its use rapidly 
followed. 

It is difficult to understand why M-S, in 
his discussion of the historical background 
of the subject, should overlook the classical 
and pioneering studies of Frederick H. Ver- 
hoeff and Louis Bell. Their paper, “The path- 
ologic effects of radiant energy on the eye,” 
together with a systematic review of the 
literature by Clifford B. Walker appeared in 
the Proceedings of the American Academy 
of Arts and Sciences (51: [No. 13] 630 
[July] 1916). This work is referred to by 
Duke-Elder (Textbook, volume 6, 1954, p. 
6492). 

One of the interesting and pertinent re- 
marks made by Verhoeff and Bell that is 
particularly apt here is “The character of the 
histological changes clearly indicates that the 
heat conversion took place chiefly in the pig- 
ment epithelium and inner layers of the cho- 
roid, and that the outer layers of the retina 
proper were affected by the heat conducted 
therefore.” (Pages 698-699.) 

I am certain that had M-S been aware of 
these studies by Verhoeff and Bell, it would 
have saved him a lot of trouble and probably 
would have speeded up the development of 
his excellent and most valuable contribution 
to ophthalmology. 

M-S, now chief of the City Eye Clinic 
of Essen, West Germany, has divided his 
short book into four chapters. The first re- 
gards the “Historical and experimental back- 
ground of radiation damage to the retina.” 
Chapter two consists of a general introduc- 
tion to light coagulation, with a complete de- 
scription and method of using the Zeiss light 
coagulator, examination and care of the pa- 
tient ; limitations, contraindications and com- 
plications of light coagulation—one might 
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say the meat of the subject. Chapter three 
deals with the present indications for light 
coagulation. This is a most excellent detailed 
description of the author’s experience in a 
very large number of cases and will repay 
most careful study. 

The final chapter consists of a description 
of and instructions for the use of the iris 
coagulator, in fashioning a new pupil, coagu- 
lation of iris tumors and tumors on the sur- 
face of the eyeball. 

The enthusiastic stampede to own and use 
the light coagulator has not been too good 
a thing. M-S is the first to point out the 
limitations and even hazards in its use by the 
inexperienced. He endured permanent dam- 
age to one of his own eyes as the result of 
his early work. 

It is quite necessary, therefore, that any- 
one who contemplates using the coagulator 
should know exactly what he is doing at all 
times. The book, lucidly translated by 
Drance, is therefore of great value and in- 
terest to all ophthalmologists. All honor to 
M-S. Derrick Vail. 


THE CHOICE oF A MepIcaL CaREER. Essays 
on the Fields of Medicine. Edited by 
Joseph Garland, M.D., and Joseph Stokes, 
III. Philadelphia, J. B. Lippincott, 1961. 
231 pages. Price: $5.00. 

Under the present situation in residency 
training the young physician must often 
make his decision as to the branch of medi- 
cine in which he desires special graduate 
training before he is truly qualified to do so. 
Residency appointments in some institutions 
are made two or three years in advance while 
the student is a senior or even junior medical 
student, and before real contact and under- 
standing of a specialty afford a rational basis 
for its selection. This volume, which presents 
an essay on each of 19 medical specialties, 
offers an appraisal which should be studied 
with interest and profit by the student when 
contemplating his future career. 

Each specialty is described in some detail 
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by an eminent authority in the field, with 
descriptions of required training, Board de- 
mands, and the nature, possibilities, and limi- 
tations of each field. While each author is 
naturally prejudiced no attempt is made to 
oversell or overstate the case. Dr. Francis 
H. Adler presents the story for ophthalmol- 
ogy in his usual lucid and forthright style. 
The 10 pages devoted to our specialty offers 
an excellent summation of what many of us 
regard as the “queen of the specialties.” 

The first and last chapters of this book, 
dealing with “The art and the science” and 
“Caritas medici” offer the neophyte in medi- 
cine much excellent philosophy and advice. 
While the student may not be able to make 
a final choice of a career on the basis of 
these essays, there is no doubt that he will 
be aided in making his final selection and will 
be less likely to make his choice on the basis 
of a momentary whim or erroneous notion. 
William A. Mann. 


DocuUMENTA OPHTHALMOLOoGICA. ( Advances 
in Ophthalmology.) Edited by G. von Bahr, 
G. B. Bietti, J. ten Doesschate, H. Fischer- 
von Binau, J. Francois, H. Goldmann, 
H. K. Miller, J. Nordmann, A. J. Schaef- 
fer and A. Sorsby. ’S-Gravenhage, W. 
Junk, 1960. Volume XIV, dedicated to 
Prof. M. Amsler, Zurich. 413 pages. Price: 
72 Dutch guilders. 

For three days in September, 1959, a 
symposium on “Uveitis” was held in Mu- 
nich, Prof. Amsler in the chair. Forty oph- 
thalmologists from Germany, Switzerland, 
Belgium, Hungary, India, France, Italy, 
Turkey, Greece, Great Britain, Finland and 
the United States (five) were present either 
in person or as joint authors of the papers 
that were presented. 

Volume XIV of the influential and impor- 
tant Documenta Ophthalmologica is entirely 
devoted to the contributions of this sym- 
posium. The papers are in German, French 
and English, with summaries in the official 


languages. 
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Although, unfortunately, the information 
set forth by the essayists has not put us much 
further along the road to complete under- 
standing of this difficult symptom of a “sick 
eye in a sick body,” there has been some 
clarification pointing to the way ahead, and 
some boulders that were obstructing our path 
have been removed. 

The authorities, made up of research 
workers and clinicians, discussed many 
phases of the problem, including serology, 
diagosis, antibodies, allergy, viruses (especi- 
ally Behcet’s disease), tuberculosis, toxoplas- 
mosis, focal infections, streptococcal uveitis 
(negative report) leptospirosis, brucellosis 
and even a small bit of uveitis geographica. 

The papers will repay a careful study and 
this volume deserves a special spotlight in 
our growing library on uveitis. 


Derrick Vail. 


Soctat ReEsEaRCH AND BLINDNEss. By Mil- 
ton D. Graham, Ph.D. New York, Ameri- 
can Foundation for the Blind, 1960. Pa- 
perbound, 177 pages, bibliography, index. 
Price: $2.50. 

A remarkable amount of social research 
on blindness has accumulated in the past five 
years. This compilation covers 959 items, of 
which 60 percent deal directly on the aspects 
of blindness and 40 percent represent re- 
search and monographs pertinent to this field. 
One half of these recent articles are con- 
cerned with the young blind. More data and 
statistics are needed on the social character- 
istics of the blind in the United States; on 
the standards and practices of organizations 
serving the blind; on the implications of 
blindness in the social settings of home, 
school and employment ; and on means of in- 
creasing the mobility of the blind. Further 
research is required, especially for the adult 
blind, on vocational training, vocational op- 
portunities, personal adjustment and optical 


aids. 
James E. Lebensohn. . 
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. Anatomy, embryology, and comparative oph- 
thalmology 

. General pathology, bacteriology, immunology 

. Vegetative physiology, biochemistry, pharma- 

cology, toxicology 

. Physiologic optics, refraction, color vision 

Diagnosis and therapy 

. Ocular motility 

. Conjunctiva, cornea, sclera 

Uvea, sympathetic disease, aqueous 

. Glaucoma and ocular tension 
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1 
ANATOMY, EMBRYOLOGY, AND COM- 
PARATIVE OPHTHALMOLOGY 

Kobayashi, M. and Sato, S. Electron 
microscopy of the corneal epithelial cells. 
Acta. Soc. Ophth. Japan 64:1286-1293, 
July, 1960. 

This is a comparison of normal and re- 
generated corneal epithelium in rabbits 
by electron-microscopy in section. In re- 
generated epithelium the intercellular 
space is great, the intercellular bridges 
are absent, the mitochondria are small, 
and cristate mitochondrialis and limiting 
membrane are not obvious, most endo- 
plasmic reticulum is vesicular, and the 
Golgi apparatus is pronounced. (8 figures, 
12 references) Yukihiko Mitsui. 


Menna, F. The structure of arteries and 
veins as they anastomose between the 
uvea and the sclera in human and in 
guinea pig eyes. Arch. di ottal. 64:141- 
153, May-June, 1960. 

Human eyes were enucleated post mor- 
tem, fixed, and stained in three ways. The 
arteries and veins of the iris and uvea 
were compared to those of the sclera in 
the human, the guinea pig, and in the 
rabbit eye. The scleral arteries were 
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may belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all of 
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10. Crystalline lens 

11. Retina and vitreous 

12. Optic nerve and chiasm 

13. Neuro-ophthalmology 

14. Eyeball, orbit, sinuses 

15. Eyelids, lacrimal apparatus 

16. Tumors 

17. Injuries 

18. Systemic disease and parasites 
19. Congenital deformities, heredity 
20. Hygiene, sociology, education, and history 


larger and had thicker endothelium than 
the uveal arteries. The muscle layers 
were thicker and normal in content of 
fibrous tissue and elastic tissue, compared 
to uveal arteries in which fibrous tissue 
and elastic tissue were scant. 

Scleral arteries communicated with 
uveal arteries, but also by direct anas- 
tomosis with uveal venous spaces. This 
was considered to be a barrier mecha- 
nism to counteract excessive intraocular 
pressure, and to neutralize size shape 
changes during pupil size changes in the 
iris. (14 photomicrographs, 21 references) 

Paul W. Miles. 


Ono, H. Electron microscopic studies of 
ciliary epithelium in rabbits. Acta Soc. 
Ophth. Japan 63 :2614-2630, July, 1959. 

Ono reports this study of ciliary epi- 
thelium in thin sections by electron mi- 
croscopy. In 18 electron micrographs the 
author found that the ciliary epithelium 
consisted of internal limiting membrane, 
nonpigmented epithelium, pigmented epi- 
thelium and basement membrane. The 
fine structure of each layer is then de- 
scribed. Finally he discusses the “large 
granules” which are seen in the cyto- 
plasm of nonpigmented epithelium. He 
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considers the large granules and pigment 
granules to be equivalent to each other. 
(18 figures, 36 references) 

Yukihiko Mitsui. 


Taniguchi, Y. Electron microscopy of 
pigment granules of retinal epithelium. 
Acta Soc. Ophth. Japan 63 :2515-2524, 
July, 1959. 

In this study of tissues from various 
experimental animals, the pigment gran- 
ules of the retina are usually cigar- 
shaped. Occasionally they are egg-shaped, 
spherical or irregular. The granules are 
composed of numerous microgranules. 
The microgranules have a similar shape 
to the respective mother granule. The 
cigar-shaped granules have filaments at 
both extremities and the filaments are 
four to five times longer than the gran- 
ules. Taniguchi considers that the fila- 
ments may have a role in the migration 
of the pigment granules. (24 figures, 3 
tables, 7 references) Yukihiko Mitsui. 


Tomita, I. Electron microscopic studies 
on the fine structure of blood vessels in 
the human iris. Acta Soc. Ophth. Japan 
64 1447-1459, July, 1960. 

The blood vessel of the human iris con- 
sists of one layer of endothelial cells, a 
basement membrane, and a thick adventi- 
tia. The connection of endothelial cell is 
firm and there is no discontinuity or pore. 
The basement membrane adheres tightly 
to the outside of the endothelium and is 
fenestrated. Through the whole of the 
basement membrane the endothelial cells 
are in contact with pericytes. The adven- 
titia consists of collagen fibrils and is 
dense at the ouside of the vessel. On the 
inner side of the vessel the adventitia is 
not pronounced and can even be absent. 
In the adventitia chromatophores can 
occasionally be seen. An elastic mem- 
brane can not be seen in an iris artery. 
(14 figures, 22 references) 

Yukihiko Mitsui. 
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2 
GENERAL PATHOLOGY, BACTERIOLOGY, 
IMMUNOLOGY 

Mulgaria, A. and Scardoni, C. Experi- 
mental contribution to the study of the 
parallergic phenomenon in ophthalmol- 
ogy. Rassegna ital. d’ottal. 29, March- 
April, 1960. 

The present number of the Rassegna 
presents a continuation of the aricle with 
the same title as that in the issue for 
October-November, 1959. In the present 
article the local stimulation was activated 
by the introduction of bacterial lysates 
and tuberculin. This favored a rise of 
specific granulomatous changes. The au- 
thors believe that the presence of circu- 
lating germs in the tissues, put there 
either by anterior chamber injection or 
endogenous injection, are of great value. 
The results of autopsies and histologic 
studies of the eye add to the value of 
these difficult ophthalmologic problems. 
(2 photographs) E. M. Blake. 


Okamoto, I. Adenovirus isolation from 
conjunctival scraping. Acta Soc. Ophth. 
Japan 63 :3653-3662, Oct., 1959. 


The author attempts to isolate adeno- 
virus by means of tissue culture of hu- 
man amnion cells. Epidemic keratocon- 
junctivitis, pharyngoconjunctival fever, 
acute follicular conjunctivitis and catar- 
rhal conjunctivitis with preauricular 
adenopathy are the source of the ma- 
terial. After 246 attempts, 67 strains of 
adenovirus were isolated; 63 of the 67 
strains were type 8. Others were type 3 
(two strains), type 2 (one strain) and 
tvpe 11 (one strain). (1 figure, 1 table, 
37 references) Yukihiko Mitsui. 


Tanaka, C., Araki, K. and Wataya, T. 
Precipitin reaction in agar for studies of 
epidemic keratoconjunctivitis. Acta Soc. 
Ophth. Japan 63 :3207-3211, Aug., 1959. 


Paired sera from 35 patients who had a 
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clinical diagnosis of epidemic keratocon- 
junctivitis were tested for precipitating 
antibody response to adenovirus type 8. 
Twenty-five of them (71.4 per cent) 
showed a fourfold or greater rise in pre- 
cipitating antibody titer during the ill- 
ness. Four cases showed no precipitating 
antibody response. In the majority of 
cases the precipitating antibody titer be- 
gan to increase two weeks after the onset 
of disease. The peak titer, 1:32 on the 
average, was reached in four to six 
weeks. The highest titer was 1 :128. 

Seven cases of verified type 8 infection 
showed a considerable rise in precipitat- 
ing antibody titer against type 8 virus 
during the illness without exception. Six 
of them, however, did not show any rise 
in precipitating antibody titer to type 3 
virus. The authors consider that the pre- 
cipitin reaction has a relative type of 
specificity. (3 figures, 4 tables, 7 refer- 
ences) Yukihiko Mitsui. 


Yoneyama, K. Measurement of the 
caliber of the retinal blood vessel and the 
retinal blood pressure in patients with 
nephrosis and nephritis. Acta Soc. Ophth. 
Japan 64 :323-351, Feb., 1960. 

In 19 patients with nephrosis the reti- 
nal blood pressure and vessel caliber 
were normal. In none of 31 cases of acute 
nephritis was a retinal change found. 
However, the retinal blood pressure was 
apt to be high even if the systemic blood 
pressure remained normal. In such cases, 
however, the vessel caliber was normal. 
In patients with systemic high pressure, 
a narrowing of retinal blood vessels was 
obvious. Retinopathy was found in 10 of 
108 cases of chronic nephritis. The reti- 
nal blood pressure and vessels showed 
the same tendency as in acute cases. (14 
figures, 63 tables, 39 references) 

Yukihiko Mitsui. 
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3 
VEGETATIVE PHYSIOLOGY, BIOCHEM- 
ISTRY, PHARMACOLOGY, TOXICOLOGY 

Caffi, Maria, The lipids of the normal 
human cornea. Rassegna ital. d’ottal. 
29:114, March-April, 1960. 

Microscopic studies have shown that 
the pigment granules revealed by the use 
of Sudan nero B. are principally trigly- 
cerides, phospho-lipids and cholesterol. 
These substances occur principally in the 
endothelium and the stroma. It is to be 
noted that Bowman’s membrane is free 
of stain. (3 figures) E. M. Blake. 


Endo, A. Migration of iodine into ocular 
tissues. Acta Soc. Ophth. Japan 64 :665- 
674, 743-752, 973-977, April, May, June, 
1960. 

The sodium iodide given intravenously 
into rabbits penetrates most easily into 
the sclera. However, radioactive NalI™ 
penetrates most easily into the cornea 
and not into the sclera. The penetration 
of the iodine into the vitreous is ex- 
tremely poor but once it penetrates it 
does not disappear for a long time. When 
the eye is exposed to infra-red rays for 20 
minutes prior to the injection of iodine, 
the penetration of the agent into ocular 
tissue is considerably accelerated. (15 
figures, 8 tables) Yukihiko Mitsui. 


Fukami, I., Sugimoto, K., Matsumura, 
T., Oguri, F. and. Morioka, M. A study of 
cattle lens protein. Acta Soc. Ophth. Japan 
64 :1623-1629, July, 1960. 


Alpha and 6-crystalline from the lens 
of cattle were tested for infrared absorp- 
tion. Both fractions showed a similar ab- 
sorption in the range of 3500-750 cm™ of 
the wave length and may have a similar- 
ity in the molecular structure. The ab- 
sorption by these lens fractions is much 
more complicated than that by albumin 
and globulin. Both fractions of the lens 
did not show any definite difference in 
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the absorption of ultra-violet rays. How- 
ever, after lyophilization a- and §-crys- 
talline showed entirely different physi- 
cal properties. (10 figures, 14 references) 
Yukihiko Mitsui. 


Gonzalez Costea, J. A. Electrophoretic 
study of the corneal proteins. Arch. Soc. 
oftal. hispano-am. 20 :478-483, June, 1960. 


The technique used in this investiga- 
tion is described and the electrophoretic 
patterns are illustrated. With the tech- 
nique used it is possible to demonstrate 
six hydrosoluble protein fractions in the 
rabbit cornea, two of which contain the 
largest amount of protein and are most 
resistent to decomposition in a humid at- 
mosphere in the icebox. The progressive 
disintegration of the proteins thus pre- 
served is demonstrated. Without discuss- 
ing the importance of protein conserva- 
tion in the graft in keratoplasty, it is 
pointed out that the sooner the graft is 
used the less its proteins are altered. (7 
figures) Ray K. Daily. 


Hernandez-Benito, E. and Gil del Rio, 
E. The combination of prednisone and 
butazolidin in ophthalmology. Arch. Soc. 
oftal. hispano-am. 20 :512-518, June, 1960. 

After the report on the synergistic ac- 
tion of the combination of butazolidin 
and prednisone in general medicine, the 
authors investigated its possibilities in 
ocular diseases, when used locally and 
internally. It was administered internally 
in a variety of ocular diseases, The dose 
used in these cases was 200 mg. of buta- 
zolidin and 75 mg. prednisone for three 
days, then 200 mg. of butazolidin and 50 
mg. of prednisone for the next three days 
followed by 100 mg. of butazolidine and 
25 mg. of prednisone for as long as two 
or three months. It was effective to a de- 
gree in herpetic keratitis, intolerance to 
contact lenses, chronic conjunctivitis, 
episcleritis, rheumatic iridocyclitis, post- 
operative irritation, and phlyctenular con- 
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junctivitis. There was no effect in cho- 
roiditis and glaucoma. The authors in- 
jected deltabutazolidin intramuscularly 
and could not demonstrate the drugs in 
the anterior chamber unless the iris was 
irritated previously. This seems to indi- 
cate that the inflammatory ocular process 
diminishes the barrier to drug penetra- 
tion into the eyeball. Butazolidin alone 
and in combination with prednisone was 
also used locally. A one-percent ointment 
was found to be well tolerated by the eye 
and was effective in spring catarrh and 
phlyctenular conjunctivitis. 
Ray K. Daily. 


Hirota, K. Effect of various noxious 
agents on the action potential of the optic 
nerve. Acta Soc. Ophth. Japan 64:1342- 
1370, July, 1960. 

The effect of various agents on the ac- 
tion potential of the optic nerve was 
studied in vitro, The agents were cocain, 
chlorpromazine, sublimat, ethanol, meth- 
anol, formaline, formic acid, atropine, 
eserine, acetylcholine and epinephrine. 
The effect of the agents generally ap- 
pears first on the slow potential and then 
on the spikes. The recovery occurs first 
in the spikes and then in the slow po- 
tential. When sublimat, formic acid and 
formaline were used the recovery of the 
action potential did not occur or only 
slightly. The minimum effective concen- 
tration is described for each agent. (44 
figures, 2 tables, 51 references) 

Yukihiko Mitsui. 


Itoi, M. Corneal collagen. Acta Soc. 
Ophth. Japan 64 :898-903, 1105-1109, May, 
June, 1960. 

Itoi reports an attempt to reconstitute 
collagens in test tubes. Animal corneas 
were extracted with acid at a low tem- 
perature and citric buffer was added to 
the extract. The precipitants thus ob- 
tained were examined by electron micros- 
copy and typical collagen fibrils were 
demonstrated. Then Itoi treated animal 
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cornea and sclera with pepsin and acetic 
acid at 25°C. By this means he was able 
to extract acid-insoluble collagen. The 
fibrils were reconstituted from the solu- 
tion by the addition of salt and adjust- 
ment of the pH. The reconstituted fibrils 
were demonstrated by electron micros- 
copy. He believes that he has extracted 
acid-soluble and insoluble collagen and re- 
constituted the fibrils in vitro. (9 figures, 
1 table, 33 references) 
Yukihiko Mitsui. 


Iwasaki, K. The effects of adrenocorti- 
cal hormone and ACTH on mitotic ac- 
tivity of the corneal epithelium. Acta Soc. 
Ophth. Japan 64 :553-576, March, 1960. 

A topical or systemic administration of 
cortisone causes a reduction in mitosis 
count of corneal epithelium. The mitosis- 
impeding action of colchicine was defi- 
nitely accelerated by an addition of corti- 
sone and, therefore, Iwasaki believes that 
cortisone interferes with mitosis in its 
initial phase. The systemic administra- 
tion of ACTH has a similar effect on the 
mitosis of corneal epithelium. (11 figures, 
17 tables, 30 references) 

Yukihiko Mitsui. 


Kogure, F. Enzymochemical studies on 
the transplantation of corneal hetero- 
graft. Acta Soc. Ophth. Japan 64:1391- 
1400, July, 1960. 

Kogure noted the changes in the anti- 
trypsin content of rabbit’s serum after 
keratoplasty. After an auto-keratoplasty 
no increase in antitrypsin occurred in the 
animals. The graft remained transparent 
in three of the eight eyes. After a homo- 
keratoplasty the antitrypsin began to in- 
crease four days after surgery. The maxi- 
mum value was reached in one week and 
the normal value was regained in three to 
four weeks. The surgery was successful 
in two of the four eyes. After a hetero- 
keratoplasty (chicken as the donors) the 
antitrypsin showed a similar change as 
in case of homo-keratoplasty but the sur- 
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gery was not successful in any of the 16 
eyes. (5 figures, 5 tables, 89 references) 
Yukihiko Mitsui. 


Konta, S. Experimental studies on ocu- 
lar manifestation of choline deficiency. 
Acta Soc. Ophth. Japan 64:1118-1132, 
June, 1960. 

Young rats were fed with food which 
was deficient in choline. Systemically 
degeneration of kidney, fatty liver and 
atherosclerosis resulted. In the eye an 
intraocular hemorrhage was observed in 
seven of 108 animals. The hemorrhage 
took place from the ciliary body and 
spread into the vitreous through the pos- 
terior chamber. A hemorrhage from a 
retinal vein also occurred. Mucoid degen- 
eration and thickening and proliferation 
of endothelial cells were obvious in all of 
the ocular blood vessels. (24 figures, 1 
table, 54 references) 

Yukihiko Mitsui. 


Marconcini, E. A new local anesthetic 
in ophthalmology, balcaina. Arch. di 
ottal. 64:165-169, May-June, 1960. 

A one-percent solution of alpha-diethyl- 
amino-2,6 dimethyl acetanilide given by 
injection compared favorably to novo- 
caine in eight cases. Paul W. Miles. 


Mimura, Y., Yoshida, R., Uyama, T., 
Shiozaki, Y. and Ichihashi, K. Allergic 
reactions due to lens substances. Acta 
Soc. Ophth. Japan 64:1578-1583, July, 
1960. 

The bovine lens did not change its an- 
tigenicity when the SH-group of the lens 
substance was blocked by para-chloro- 
mercurybenzoate. When the lens sub- 
stance was heated to 100°C for one hour 
or its carboxyl groups were methylated 
it lost its antigenicity entirely. The effect 
of acetylation, denaturation by guani- 
dine, and enzymatic cleavage on its anti- 
genicity was variable. The antigenicity of 
a-crystalline was resistant against de- 
naturations and trypsin digestion. The 6- 
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fraction of bovine lens had three kinds of 
antigens; one was characteristic for bo- 
vine lens and was destroyed by denatura- 
tion, another showed a cross reaction 
with human lens and the last showed a 
cross reaction with rabbit and horse lens. 
(2 figures, 1 table, 10 references) 
Yukihiko Mitsui. 


Mukai, A. A study of optic nerve me- 
tabolism. Acta Soc. Ophth. Japan 64: 
1041-1045, 1087-1104, June, 1960. 


In the first part of this project the mi- 
gration of P*® into the visual pathway 
was studied in rabbits. Three groups of 
rabbits were used: 1. rabbits with talcum 
arachnoiditis, 2. those injected with paraf- 
fin into the cerebral ventricles and 3. nor- 
mal controls. The talcum arachnoiditis 
slightly accelerated the migration of P* 
into the visual pathway while paraffin in- 
jection considerably suppressed it. In the 
second part change in the optic nerve 
metabolism after removal of the eyeball 
was studied in dogs. In the optic nerve 
the oxygen uptake increased after sur- 
gery for 50 days whereas in the chiasm 
and corpus geniculatum it decreased after 
surgery up to 30 days. The carbohydrate 
uptake decreased in all parts of the path- 
way after surgery. Changes in anaerobic 
metabolism are also discussed in detail. 
(29 tables, 70 references) 

Yukihiko Mitsui. 


Muto, R. Transaminase in ocular tis- 
sues. Acta Soc. Ophth. Japan 64:42-68, 
Jan., 1960. 


The content of glutamic oxalacetic and 
glutamic pyruvic transaminase in ocular 
tissues was studied. In the first part of 
this report the distribution of these en- 
zymes in rabbit eyes are described. The 
activity of these enzymes is high in the 
retina and uvea and is very low in the 
cornea, lens and aqueous. In the second 
part a measurement in the chick embryo 
is described. The activity of the enzymes 
in the eye reaches the peak on the 
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fifteenth day of incubation. The relation 
of the enzyme activity to the adaptation 
is discussed in the third part. By light 
adaptation the activity of the enzymes in- 
creases in the frog retina. In the final part 
the influence of pentrating injury of the 
eye is described. It causes a decrease of 
the enzyme activity in the rabbit retina. 
(3 figures, 35 tables, 116 references) 
Yukihiko Mitsui. 


Ochi, M., Takeuchi, M. and Koyama, 
T. Viability of rabbit cornea stored at 
low temperature. Acta Soc. Ophth. Japan 
64 :1401-1410, July, 1960. 

The measurement of oxygen uptake of 
rabbit cornea stored at low temperatures 
by means of an oxygraph is described. 
From the standpoint of oxygen uptake, 
20-percent glycerin-Ringer solution is a 
good preservation medium. Among low 
temperatures —79°C is best to preserve 
the vitality. The cornea must be frozen 
slowly. After one month’s storage at 
—79°C, the QO, of the cornea is 0.359. 
(7 figures, 5 tables, 49 references) 

Yukihiko Mitsui. 


Ohashi, K. Histochemical studies on 
phosphorylase in the ocular tissue. Acta 
Soc. Ophth. Japan 64:290-298, 435-441, 
605-611, Feb., March, April, 1960. 

In the first part of this project the 
change in the retinal phosphorylase after 
subconjunctival injection of cortisone in 
rabbits was studied. After cortisone ad- 
ministration the enzyme in the retina be- 
comes reduced for the first three hours. 
Then it begins to increase to reach the 
maximum after 24 hours. In the cornea 
the phosphorylase does not show a defi- 
nite change by cortisone but the PAS- 
reaction is definitely reduced one hour 
after cortisone administration. Then it 
begins to increase and reaches the maxi- 
mum in 24 hours. In the last part the 
change in the retinal phosphorylase after 
iron penetration into the eye is described. 
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The enzyme in the retina decreases 
rapidly in the course of 24 hours after 
insertion of an iron needle into the vitre- 
ous, (32 figures, 56 references) 

Yukihiko Mitsui. 


Oishi, M. Ophthalmic use of kanamy- 
cin. Acta Soc. Ophth. Japan 64 :753-756, 
998-1008, May, June, 1960. 

Kanamycin is co-operative with peni- 
cillin, streptomycin, neomycin and tetra- 
cycline, but is antagonistic to chloram- 
phenicol and indifferent to erythromycin. 
Tested with staphylococcus strains iso- 
lated from ocular lesions, eight percent of 
the strains were resistant to kanamycin, 
while 11 percent of the strains were re- 
sistant to neomycin and 71 percent to 
streptomycin. In vitro the development 
of resistance to kanamycin is slow and 
after 20 transfers the minimum inhibitory 
concentration rose 50-fold. A cross-resist- 
ance was recognized between kanamycin 
and neomycin but not between the 
former and streptomycin. (9 figures, 11 
tables, 48 references) 

Yukihiko Mitsui. 


Sanchez-Salorio, Manuel. Cycloplegia 
and mydriasis with “Mydriatic-Roche.” 
Arch. Soc. oftal. hispano-am. 20:1072- 
1092, Oct., 1960. 

This is the report of a comprehensive 
investigation of a new cycloplegic, not 
yet on the market, Ro-1-7683-17 (2) 
which is a parasimpaticolytic of Syntro- 
pan. It is used in a one-half percent solu- 
tion, two drops instilled one minute 
apart. The authors investigated its cy- 
cloplegic and mydriatic properties, using 
as criteria paralysis of accommodation 
and the size of the pupil. The charted and 
tabulated data show that paralysis of ac- 
commodation sets in rapidly, 80 percent of 
the amplitude being lost in five minutes. 
In ten minutes the loss reaches 90 to 95 
percent, the residual accommodation be- 
ing less than one diopter. Recovery be- 
gins in 40 minutes. In one hour the re- 
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covery of accommodation exceeds 1.4 
diopters and is less than two. In one and 
one-half hours the accommodation has 
returned to three diopters, which permits 
reading, and after two hours the ampli- 
tude is between four and six diopters. 
After three hours 80 to 90 percent of the 
amplitude of accommodation has _ re- 
covered, and the remainder recovers 
slowly within the next three hours. My- 
driasis begins within three minutes, 
reaches maximum in 15 minutes, and 
stays there for two hours; recovery be- 
gins after three hours and is complete in 
six hours. The author concludes that this 
drug is a more rapid cycloplegic with a 
shorter duration than any other drug. 
The degree of cycloplegia is equal to that 
of one-percent homatropine. As a myd- 
riatic it is more rapid and more certain 
than ten-percent phenylephrine but the 
degree of mydriasis is somewhat inferior 
to that of phenylephrine. It is particu- 
larly useful for refraction. The cyclo- 
plegia makes it less suitable than phenyl- 
ephrine for fundoscopy alone. (7 figures.) 
Ray K. Daily. 


Sugita, Y., Yodokawa, M. and Tanabe, 
T. Electroretinographic studies in experi- 
mental siderosis. Acta Soc. Ophth. Japan 
64 :1427-1437, July, 1960. 

An iron needle was introduced into the 
rabbit vitreous. The change in the ERG 
was followed for one month. The ampli- 
tude of the b-wave showed a gradual de- 
crease in some cases, no change in some 
others, and a gradual increase in the rest 
of the cases. The a-wave showed changes 
similar to those of the b-wave. The latent 
time of the b-wave was apt to be pro- 
longed in most cases. Histochemical 
changes of the retina are also discussed. 
The decrease and increase of the b-wave 
amplitude are parallel with the activity of 
the alkaline phosphatase in the retina. (7 
figures, 33 references) 

Yukihiko Mitsui. 
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Takaku, I., Nakamura, S., Niizuma, Y., 
and Endo, A. Swelling of rabbit cornea 
by intracorneal injection of ethylendia- 
mine tetra-acetate (EDTA). Acta Soc. 
Ophth. Japan 64 :265-271, Feb., 1960. 


An isotonic solution of sodium-EDTA 
causes a remarkable swelling of the rab- 
bit cornea when injected into the corneal 
stroma. The change is a localized edem- 
atous swelling of the cornea, appears 
in two hours after the injection, reaches 
the climax in six hours, and disappears in 
24 hours. A solution of Ca~-EDTA-and 
saline solution does not show such an ef- 
fect. A solution of sucrose showed a 
slight but similar effect as sodium- 
EDTA. By chemical analysis a hydration 
of the cornea by sodium-EDTA is obvi- 
ous. (5 tables, 18 references) 

Yukihiko Mitsui. 


Tokunaga, F. Influence of cortisone on 
retrobulbar tissue of the mice. Acta Soc. 
Ophth. Japan 63 :1963-1996, July, 1959. 


Young Wistar mice were used as ex- 
perimental animals. Two milligrams of 
cortisone or hydrocortisone were given 
to the animals intraperitoneally every 
day for four weeks. During the period of 
from seven to fourteen days after begin- 
ning cortisone administration, an ex- 
ophthalmos developed in some of the ani- 
mals. By biopsy it was shown that there 
was a definite edema in the retrobulbar 
tissue during the first two weeks which 
was followed by a hyperplasia of adipose 
tissue. 

Blood plasma was taken from the mice 
after cortisone administration. The 
plasma was injected into new-born chicks 
with radioactive P**. The plasma acceler- 
ated the fixation of the tracer into the 
thyroid gland. The author therefore con- 
siders that the way of cortisone in caus- 
ing exophthalmos is through the thyroid 
gland. (10 figures, 24 tables, 166 refer- 
ences) Yukihiko Mitsui. 
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Tomizawa, A. Ocular manifestation of 
deficiency in pantothenic Acid. Acta Soc. 
Ophth. Japan 63 :3314-3339, Aug., 1959. 

This is a study of pantothenic acid 
deficiency in rats. Ocular effects are evi- 
dent in three weeks and the symptoms 
are blepharo-conjunctivitis, pannus for- 
mation, and opacity and ulceration of the 
cornea. Histologic retinal and choroidal 
changes are definite and they are: reduc- 
tion in the cells of the visual cell layer and 
outer nuclear layer and depigmentation 
of the choroid. The systemic changes are 
also described. (38 figures, 3 tables, 93 
references) Yukihiko Mitsui. 


Usui, I. Studies on the chemical com- 
ponents of sclera and cornea by high po- 
tential paper electrophoresis. Acta Soc. 
Ophth. Japan 64 :923-958, May, 1960. 

The sclera of animals was extracted 
with methanol and the extract was ana- 
lyzed by means of a horizontal type of 
high-potential paper electrophoresis. Sev- 
enteen fractions which were stained by 
ninhydrin were demonstrated and 11 of 
them were identified as amino-acids. The 
fraction 7 which was identified as serine, 
aspartic acid and hydroxy-proline, was 
found in the greatest amount, The cornea 
had the same electrophoretic fractions as 
the sclera. In the cornea, however, the 
fractions 5 and 6 which were identified 
as glutamic acid, valine, leucine and iso- 
leucine, were found in the greatest 
amount. (15 figures, 11 tables, 34 refer- 
ences) Yukihiko Mitsui. 


Verdaguer, J. and DeCamino, T. New 
inhibitors of carbonic anhydrase. Arch. 
chilenos oftal. 17 :17-26, Jan.-June, 1960. 

The authors studied the effects of the 
newer products Daranide and Neptazane 
on normal and glaucomatous eyes. The 
effect of an isolated dose and the effect 
of doses over a longer period of time are 
recorded as well as the effect these drugs 
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have on the blood chemistry. (6 tables, 22 
references) Walter Mayer. 


Wada, M. An experimental siderosis of 
the eye. Acta Soc. Ophth. Japan 64 :1267- 
1285, July, 1960. 

A piece of iron was introduced into 
the vitreous of a rabbit’s eye. The iron-ion 
increased definitely in the vitreous in the 
course of a few weeks. The iron-ion can 
appear in the aqueous but the amount is 
very small. When cyclodiathermy was 
done before the insertion of the iron, the 
increase of the iron-ion in the vitreous 
was considerably accelerated. At the 
same time, the iron-ion penetrated into 
the inner layers of the retina, and severe 
retinal damage was brought about. (27 
figures, 9 tables, 53 references) 

Yukihiko Mitsui. 


Yoshida, B. Electron microscope stud- 
ies of the pigment epithelium. Acta Soc. 
Ophth. Japan 64 :1658-1681, July, 1960. 

Sodium iodate was given to rabbits and 
changes in the pigment epithelium of the 
retina were followed by electron micros- 
copy. Changes in the electroretinogram 
(ERG) were also studied for comparison. 
The earliest change in ERG was a de- 
crease of c-wave. At this time an enlarge- 
ment of the endoplasmic reticulum was 
obvious by electron microscopy. Thirty 
minutes after the administration of the 
agent, the c-wave disappeared. At this 
time the following changes were obvious 
by electron microscopy: vacuole forma- 
tion, an appearance of dense matrix in 
the basal part of the cells, and partial 
destruction of the elastic membrane. (28 
figures, 3 tables, 45 references) 

Yukihiko Mitsui. 
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PHYSIOLOGIC OPTICS, REFRACTION, 
COLOR VISION 


Aznarez Garcia, J., Herrero Zapatero 
V. A. and Aznarez de Herrero M. P. The 


preblem of a false macula. Arch. Soc. 
oftal. hispano-am. 20 :431-437, June, 1960. 

The problem of eccentric fixation is 
briefly discussed and two cases are re- 
ported. One patient, 10 years of age, was 
treated successfully and the other, 16 
years old, is still under treatment which 
promises a successful outcome, The pat- 
tern of therapy, following that of Ciip- 
pers, consisted of extinguishing the ec- 
centric fixation area, re-educating the 
true macula, pleoptics for recovery of 
normal vision, orthoptics until normal 
sensory relationships are established, and 
surgery when indicated. The authors 
found a flash superior to the ordinary 
euthyscope and they conclude that, con- 
trary to the general opinion, treatment 
can be effective in older children, at least 
until the age of 10 years. 

Ray K. Daily. 


D’Esposito, M. and D’Agostino, A. A 
method to predict results of treatment in 
amblyopia. Arch. di ottal. 64:183-190, 
May-June, 1960. 

It is well known that some cases of 
amblyopia ex anopsia are not likely to 
respond to treatment. In addition to the 
usual criteria such as the patient’s age 
and the presence of central fixation, tests 
of visual acuity with and without a tele- 
scopic lens may prove useful. Study of a 
series of 20 cases suggests that if a 1.8X 
telescopic lens does not improve the 
acuity of an amblyopic eye, pleoptic 
treatment will not either, (1 table, 27 
references) Paul W. Miles. 


Duch Bordas, Francisco. Examination 
of the light sense by Comberg’s methods. 
Arch. Soc, oftal. hispano-am. 20:901-970, 
Sept., 1960. 

Comberg’s comparative and threshold 
methods are described, and the advan- 
tages of this examination illustrated by 
the reports of six cases. The exploration 
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of the light sense by these methods is 
particularly useful in patients with 
markedly reduced visual acuity and in pa- 
tients in whom the use of large adaptom- 
eters is not feasible. In patients who are 
immobilized after surgery for retinal de- 
tachment this examination affords prog- 
nostic information. In perforating in- 
juries, and in eyes with old traumatic 
cataracts in which the fundus is inaccessi- 
ble to examination, the response to the 
light sense test reveals the functional 
state of the retina. In complicated cataracts 
and in old retinal detachments the exami- 
nation enables one to predict the results of 
surgical intervention (3 references) 
Ray K. Daily. 


Jordano Barea, Diego. Biomathemati- 
cal topology and theories of vision. Arch. 
Soc. oftal. hispano-am. 20:1093-1111, Oct., 
1960. 


This is a mathematical exposition of 
processes of visual perception, a detailed 
analysis of Land’s theory of vision, and 
a discussion of the relationship between 
the mathematical and physiological proc- 
esses involved in vision and orientation. 


(18 references) Ray K. Daily. 


Kido, R. Dynamics of accommodation. 
Acta Soc. Ophth. Japan 63 :2037-2056, 
July, 1959. 

The author introduces a new concep- 
tion in the field of accommodation. It has 
been believed that the amplitude of ac- 
commodation is constant in a person. He 
can see a subject at any distance when it 
is in the region of accommodation. He 
can also see a subject at a certain dis- 
tance by any degree of accommodation 
provided that the degree is in the range 
of accommodation and that the excess or 
deficiency of the accommodation is cor- 
rected by proper glasses. 

The study by the present author dem- 
onstrated that the latter is not the case. 
Many persons can not see a subject at a 
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far distance under a strong accommoda- 
tion, even if the degree of accommodation 
is in the amplitude of accommodation of 
the respective person and the excess of 
the accommodation is neutralized by a 
proper concave lens. The amplitude of 
accommodation which can be used for 
distant vision is often less than one third 
of the total power of accommodation. 
Likewise, many persons can not suspend 
the accommodation completely when they 
see a near object, even if the deficiency of 
accommodation is supplied by a proper 
convex lens. (50 figures, 10 tables, 31 
references) Yukihiko Mitsui. 


Konishi, K. Dynamics of accommoda- 
tion. Acta Soc. Ophth. Japan 64:1046- 
1065, June, 1960. 

The amplitude of accommodation is 
not constant in an individual. It varies 
greatly according to the eye-object dis- 
tance. A person who has, for example, 8 
diopters of accommodative amplitude 
calculated from far point and near point, 
can not see the far point in general when 
a concave lens of 8 diopters is applied. 
Sometimes, even a concave lens of 2 
diopters can not be compensated by ac- 
commodation. This phenomenon is due 
to the impression of eye-object distance. 
(12 figures, 38 tables, 20 references) 

Yukihiko Mitsui. 


Lijo Pavia, J. and Marcone, G. Human 
macula. Rev. oto-neuro-oftal. Sudam. 35: 
81-88, Oct.-Dec., 1960. 

This article deals with the functions of 
the macular area and in particular with 
the foveal region. The authors summarize 
the theories advanced to explain the 
physiology of vision. The physiologic 
optics of vision as well as the theory be- 
hind the establishment of the Snellen 
charts is discussed. (3 figures) 

Walter Mayer. 


Losada, Jesus. The physiopathology of 
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pano-am. 20 :549-811, July, 1960. 


This monograph with an extensive 
bibliography was the chief presentation 
of the 53rd Congress of the Hispano- 
American Ophthalmological Association. 
The volume is divided into five chapters, 
which summarize our present knowledge 
of the anatomy of the retina, the physi- 
ology of color vision, the congenital dys- 
chromatopsias, the theories of chromatic 
vision, the methods of investigation, and 
the acquired disturbances of color per- 
ception. The author concludes that color 
perception and its anomalies still present 
a fertile field for research and that this 
comprehensive review of the literature 
should serve as a starting point for fur- 
ther investigations to clarify the still in- 
adequately understood phenomena of 
coior perception and its disturbances. (99 
figures, 666 references) 

Ray K. Daily. 


Pasmanik, G. and Kleiner, E. Normal 
retinal adaptometry. Arch. chilenos oftal. 
17 :35-43, Jan.-June, 1960. 

The authors have undertaken a study 
of dark adaptation using the Goldman- 
Weekers adaptometer. The patients in 
their study were submitted to tests in 
perception, differential sensitivity and 
visual acuity in darkness as well as in 
illumination. It is felt that the use of this 
instrument is very helpful in obtaining 
theoretical and practical knowledge of 
dark adaptation and that this knowledge 
is very important in matters dealing with 
traffic regulations. (6 tables, 22 refer- 
ences) Walter Mayer. 


Weiland, G. Light spectacle glass 
“ORMA 1000” made of hard plastics. 
Klin. Monatsbl. f. Augenh. 137 :496-499, 
1960. 

A new type of glass has been developed 
which combines the advantages of crown 
glass and plexiglass without having any 
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color perception. Arch. Soc. oftal. his- 
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of their disadvantages. Some of the spe- 
cial features of this product are: light 
weight, almost unbreakable, hardness of 
surface, perfect optical qualities. The 
tolerance of optical precision is +0.01D 
for neutral and +0.03D for spherical 
lenses. The process of production is de- 
scribed. The lenses are manufactured by — 
Emil Busch, GmbH, Optische Industrie, 
Gottingen, West-Germany. 

Gunter K. von Noorden. 


5 
DIAGNOSIS AND THERAPY 

Baurmann, H. The phenomenon of the 
entoptically visible flow of blood. Part I. 
Klin. Monatsbl. f. Augenh. 137 :621-629, 
1960. 

Leucocytes migrating through the reti- 
nal capillaries can be visualized entopti- 
cally by viewing a blue light. A mercury 
vapor lamp with a blue filter (350-450 m) 
was employed to produce the entoptic phe- 
nomenon; 165 subjects with normal and 
abnormal leucocyte counts in the periph- 
eral blood were examined with an ar- 
rangement permitting subjective esti- 
mates of the number of corpuscles seen 
within a certain area of blue light, which 
could be altered by means of an iris dia- 
phragm. The results thus obtained corre- 
sponded strikingly with those from pe- 
ripheral blood counts. (1 figure, 2 tables, 
31 references) 

Gunter K. von Noorden. 


Baurmann, H. The phenomenon of the 
entoptically visible flow of blood. Part II. 
Klin. Monatsbl. f. Augenh, 137 :630-633, 
1960. 


In his first communication the author 
pointed out that the phenomenon is due 
to leucocytes moving through the capil- 
laries of inner retinal layers. The blood 
corpuscles are not visualized, however, 
in the center of the entoptically visible 
fundus. This corresponds to the avascu- 
larity of the macula. By means of an iris 
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diaphragm the amount of blue light en- 
tering the eye, necessary to visualize the 
first blood corpuscle, was determined. 
These experiments yield interesting data 
regarding the density of capillarization of 
paramacular tissue. (2 figures, 10 refer- 


ences) Gunter K. von Noorden. 


van Beuningen, E. G. A. A pulse-syn- 
chronous automatic electro-ophthalmo- 
dynamometer. Klin. Monastbl. f. Augenh. 
137 :410-418, 1960. 

This is the description of an electronic 
method to measure retinal artery pres- 
sure as well as to estimate the ocular 
arterial output per minute. Technical 
data and description of the equipment are 
given in detail. (8 figures, 14 references) 

Gunter K. von Noorden. 


Carbonell Cadenas de Llano and Bar- 
tolozzi Sanchez, R. Electronystagmogra- 
phy. Arch. Soc. oftal. hispano-am. 20 :458- 
466, June, 1960. 

The authors’ technique for electronys- 
tagmography is described in detail and 
the tracings of two patients with con- 
genital nystagmus are analyzed. In in- 
stitutions where cooperation between the 
ophthalmologist and the electroenceph- 
alographic service is available this form 
of exploration is valuable because of the 
objectivity and precision of the findings. 
The method affords an analysis of the 
quick and slow phases of nystagmus, a 
determination of the frequency, the 
amplitude and angular deviations of the 
movements, and a facile recognition of 
pendular nystagmus which otherwise is 
sometimes difficult. (8 illustrations, 13 


Ray K. Daily. 


Jordano Barea, Jose. A schema for the 
colirium test of Coppez in the diognosis 
of anisocorias. Arch. Soc. oftal. hispano- 
Am. 20 :972-973, Sept., 1960. 

The author describes a circular schema 
with four concentric circles for the eti- 
ologic diagnosis of anisocoria. In the cen- 
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tral circle are the three drugs used in the 
test, namely, cocaine, atropine and eser- 
ine. The second and third circles illus- 
trate graphically the effect of the drugs 
on the two eyes. The fourth circle con- 
tains the diagnosis. Ray K. Daily. 


Keller, B. Experiences with Tosmilen 
eye drops. Klin. Monatsbl. f. Augenh. 
137 :471-482, 1960. 

Tosmilen is a cholinesterase inhibitor 
and consists chemically of two molecules 
of neostigmin connected by a polymethy- 
len chain. The therapeutic efficacy of this 
drug as to its miotic and antiglaucomat- 
ous effect was subjected to a clinical trial. 
Considerable side effects observed do not 
justify therapeutic indication of this new 
preparation. (4 figures, 3 tables, 12 refer- 
ences) Gunter K. von Noorden. 


Radnot, M. and Gall, J. Our experience 
with Uveline. Klin. Monatsbl. f. Augenh. 
137 :634-636, 1960. 

Uveline is an orthoxy-chinoline deriva- 
tive. It was topically used in 32 patients 
with photoelectric conjunctivitis and 
keratoconjunctivitis. Subjective symp- 
toms improved remarkably. Uveline 
drops were also used to facilitate ophthal- 
moscopy and gonioscopy in patients with 
glaucoma associated with corneal opaci- 
ties. Gunter K. von Noorden. 


Suda, K. and Furushima, M. A convex 
plunger of the tonometer. Acta Soc. 
Ophth. Japan 63 :2445-2451, July, 1959. 

The authors report their trial of a to- 
nometer which has a convex plunger. The 
radius of curvature of the convex end of 
the plunger is 1.5 mm. It was possible to 
measure a considerably greater range of 
the ocular pressure without changing the 
load. The authors consider that the con- 
vex plunger is considerably superior to 
Schiotz concave plunger or to the Mc- 
Lean plane plunger. (4 figures, 11 refer- 
ences) Yukihiko Mitsui. 
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ment of ocular vessel caliber. Acta Soc. 
Ophth. Japan 64 :173-184, Jan., 1960. 

The author measured the caliber of ocu- 
lar vessels in various conditions. He had 
47 hypertensive patients, 20 with glau- 
coma, 10 with chronic retrobulbar optic 
neuritis, 10 with optic nerve atrophy and 
10 with central retinitis. In hypertensive 
cases there is a definite narrowing of the 
retinal and anterior ciliary arteries. In 
glaucoma there is a considerable dilatation 
of the anterior ciliary artery and vein but 
little change in retinal vessel caliber. In 
retrobulbar neuritis and central retinitis 
there is a narrowing of the retinal artery. 
In optic nerve atrophy there is a contrac- 
tion of most of the ocular vessels. (2 fig- 
ures, 15 tables, 27 references) 

Yukihiko Mitsui. 


von Wolffersdorf, H. Clinical experi- 
ences with guaiacol-glycerin-ether as mus- 
cle relaxant in 1,575 ophthalmic opera- 
tions. Klin. Monatsbl. f. Augenh. 137: 
450-469, 1960. 


This combination has been employed 
successfully and represents a relatively 
harmless and nontoxic muscle relaxing 
drug. Its pharmacological action is, in 
contrast to curare and its derivatives, 
effective in the midbrain and the inter- 
mediate neurons of the spinal cord. Cata- 
ract, glaucoma, and detachment surgery 
as well as keratoplasties can be per- 
formed safely without akinesia or retro- 
bulbar injection when this drug is used. 
The ocular muscles are relaxed and the 
globe is hypotonic. Circulation and respi- 
ration are not influenced, intubation is 
not necessary. Nystagmus disappears un- 
der the influence of this drug. Its disad- 
vantages are an injection time of 6 to 24 
minutes (varying with the size of pa- 
tient) and hypotony of the globe which is 
undesirable to many surgeons. The drug 
is available as M Y 301 “forte” (Fa. Dr. 
Brunnengraber, Liibeck, West-Germany) 
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and G G G “forte” (Chemische Fabrik 
VEB, Berlin-Griinau). (6 figures, 5 
tables, 86 references) ’ 
Gunter K. von Noorden. 


Zamorani, G. Early results of the use 
of Lanthosal. Rassegna ital. d’ottal., 29: 
103, March-April, 1960. 

The author reports his use of thera- 
peutic doses of Lanthosal and potential 
oxygen. The medication is supposed to 
overcome vascular spasm. The amount of 
oxygen introduced into the tissues ap- 
pears to aid recovery. The author reports 
65 cases treated with Lanthosal, includ- 
ing subatrophic neuritis, 13 cases of 
chronic glaucoma with tension reduced, 
five cases of myopic chorio-retinitis and 
31 cases of retinitis pigmentosa. 

E. M. Blake. 


6 
OCULAR MOTILITY 

Barraquer y Cerero, Tomas D. Volun- 
tary nystagmus. Arch. Soc. oftal. his- 
pano-am. 20 :467-469, June, 1960. 

The literature on voluntary nystagmus 
is briefly reviewed and a rare case re- 
ported. The daughter of Doctor Ochoa, a 
distinguished gynecologist of Madrid, ac- 
quired voluntarily through exercise rapid 
lateral movements of the eyeballs, which 
simulated a congenital nystagmus. The 
oscillations which she could produce were 
of medium frequency, horizontal and 
pendular, and were associated with slight 
clonic contractions of the upper lid. The 
ocular functions, muscular coordination 
and visual acuity were normal. 

Ray K. Daily. 


Beiras, A. Photographic recording of 
deviations in strabismus. Arch. Soc. oftal. 
hispano-am. 20 :1122-1128, Oct., 1960. 

To provide accuracy and a standard 
procedure for photographic recording the 
author advocates that the reflexes of a 
light focused on the cornea should be 
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used as photographic indicators of the 
position of the visual axis. For still 
greater accuracy the distance of the re- 
flex from each limbus can be measured. 
He describes the technique of this pro- 
cedure in detail, and suggests means to 
avoid interference by reflexes from 
glasses, extraneous lights or the elec- 
tronic flash. (figures) Ray K. Daily. 


Bosso, Giancarlo. The behavior of reti- 
nal correspondence after intervention for 
control of heterophoria. Rassegna ital. 
d’ottal. 29 :134, March-April, 1960. 

Continuous study of retinal correspond- 
ence in the field of strabismus yields 
little encouragement. After surgical in- 
tervention with or without orthoptic 
measures only eight percent of the au- 
thor’s cases were normal. Orthoptic 
measures are indicated, before or after- 
wards. (1 figure) E, M. Blake. 


Dosi, F. The use of eserine in the diag- 
nosis and treatment of concommitant 
convergent strabismus. Rassegna ital. 
d’ottal. 29:122, March-April, 1960. 

The treatment of the neuromuscular 
defects of the eyes by the use of eserine 
has been reported by the present writer 
and others. The consensus is that the 
miotic is of value through changing the 
angle of deviation. It is also of value in 
hyperopia and in the correction of the 
spherical component by convex lenses, 
since the correction of this element is of 
first importance. The author presents a 


careful analysis of 65 cases. 
E. M. Blake. 


Frandsen, A. D. Occurrence of squint. A 
clinical-statistical study on the preva- 
lence of squint and associated signs in 
different groups and ages of the Danish 
population. Acta ophth, Suppl. 62, 1960. 
158 pages. 

The material for this study consisted of 
healthy children, young adults and adults 
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over 30 years of age, mentally retarded 
and feeble-minded children, and finally a 
series of squinters between six months 
and 15 years of age. The prevalence of 
squint rises from one to seven percent at 
the age of six to seven years; this is fol- 
lowed by a gradual fall to 0.8 percent 
amongst young adults. Convergent squint 
is prevalent in infancy and decreases sta- 
tistically from the age of seven years 
and divergent squint increases in fre- 
quency. No sex variation was found. The 
corresponding curve for mentally dis- 
turbed children runs equal courses but 
the averages are considerably higher. 
While the average in normal children was 
4.5 percent, it was 10 percent for mentally 
retarded, 12 to 25 percent for feeble- 
minded subjects and 30 percent for the 
mentally defective. There was a relation- 
ship in the normal material between oc- 
currence of squint, intelligence and social 
level. Fifteen percent of all squints was 
congenital, 25 percent appeared between 
two and three years of age, 25 percent 
between three and four, 12 percent between 
four and five, 12 percent between five and 
six, and 12 percent between six and seven. 
Strabismic amblyopia occurred in 3.1 per- 
cent of normal and 6 percent of retarded 
children. In both groups the level of 
grave amblyopia was relatively constant, 
whereas mild amblyopia depended on the 
course of the frequency curve for squint. 
Strabismic amblyopia was seen in 1 per- 
cent of young adults. Grave amblyopia 
was seen very often among mentally de- 
fective children. Convergent squint in- 
creased among the normal subjects from 
infancy up to the age of seven years, re- 
mained constant between seven and 16 
years and improved suddenly after this 
age. At the same time the frequency of 
convergent squint approached that of di- 
vergent squint. The squint angle in the 
abnormal material was more frequently 
wider. The degree of squint affected the 
gravity of amblyopia. The squint angle 


i 
f 
| 


ABSTRACTS 741 


was usually small among normal and re- 
tarded children with divergent squint and 
wider among mental defectives. The fre- 
quency of intermittent and alternating 
squint was also studied, as well as paraly- 
sis, convergence insufficiency, abduction 
deficiency, and combined vertical and 
horizontal squint. It seems that a distinc- 
tion can be made between monosymp- 
tomatic, inheritable squint and a symp- 
tomatic squint with little or no hereditary 
predisposition. This monograph is based 
on statistical investigations and pre- 
sented in 41 tables; it contains much 
more material than can conveniently be 
abstracted. (83 references) 
John J. Stern. 


Lijo Pavia, J. and Mogort, I. Millimetric 
evaluation of surgery in concomitant hori- 
zontal strabismus. Rev. oto-neuro-oftal. 
Sudam. 35:43-48, June-Sept., 1960. 

The authors review rather extensively 
the methods available to measure angles 
of deviation and discuss the different 
methods which have been described to 
evaluate the amount of correction ob- 
tained with horizontal muscle recessions 
and resections. They discuss the impor- 
tance of the synoptophore to obtain a 
clear idea of the degree of fusion present 
but fail to give their millimetric evalua- 
tion of surgery, as one could expect from 
the title of their paper (3 figures, 29 refer- 
ences) Walter Mayer. 


Marin Amat, M. The treatment of 
strabismus. Arch. Soc. oftal. hispano-am. 
20 :438-447, June, 1960. 

The author describes his pattern of 
treatment of strabismus, developed out 
of clinical experience of almost half a 
century. He has seen amblyopic con- 
vergent eyes develop visual acuity follow- 
ing the loss of the fixing eye in people of 
advanced years. He believes therefore 
that retinal function can be re-educated 
at an advanced age. Sensory disturbances 


on the other hand must be corrected be- 
fore the cerebral centers for fusion and 
binocular function have completed their 
development, which is in the early years 
of life. The more recent the onset of 
strabismus the better are conserved the 
central nervous centers and the memories 
of the motor movements necessary for 
normal convergence. The function of sur- 
gery is to break up the mechanism which 
holds the eyes in an abnormal position, 
and to place them in a new position, at 
which they have to coordinate their 
motor elements differently in order to 
awaken normal convergence. The same is 
accomplished by paralysis of accommoda- 
tion with atropine, but the effect is less 
extensive and less permanent. The author 
has cured cases of congenital convergent 
strabismus of several days or weeks dura- 
tion by using a one tenth percent solution 
of atropine instilled at gradually increas- 
ing intervals for a year or longer. In older 
children the author’s pattern includes 
medical, optic, orthoptic and _ surgical 
phases. Accurate optical correction is es- 
sential in young children to prevent ex- 
cessive accommodation and a disturbed 
relationship between accommodation and 
convergence. Surgery is not resorted to in 
children under three years of age, unless 
the deviation is very large. Treatment is 
begun by wearing the refractive correc- 
tion, and the instillation of atropine, and 
orthopics. If this fails to correct the de- 
viation surgery is done followed by the 
wearing of the refractive correction and 
orthoptic exercises. In adults treatment is 
begun by surgery followed by correction 
of the refractive error and orthoptic ex- 
ercises. In alternating convergent strabis- 
mus surgery should be done early in 
order to avoid intractable diplopia. In am- 
blyopic eyes the only therapy indicated 
is surgery for a cosmetic correction. The 
surgical procedures used by the author 
are recession of the contracted and re- 
section of the weak muscle. Convergence 
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should be undercorrected and divergence 
overcorrected. The extent of surgery is 
not very significant in eyes with good 
vision, because the correction is physi- 
ologic rather than anatomical. In ambly- 
opic eyes on the other hand the extent of 
surgery must be calculated with exacti- 
tude, because the result can not be im- 
proved by the subsequent correction of 
the refractive error or orthoptic exercises. 
Because strabismus appears in childhood 
which is a period of stress, it is important 
to include in the pattern of therapy gen- 
eral measures, pharmacological, dietetic 
and hygienic. Ray K. Daily. 


Malbran, Enrique. Surgery of vertical 
strabismus. Arch. Soc. oftal. hispano-am. 
20 :1014-1031, Sept., 1960. 

It is essential to establish the etio- 
pathogenesis of vertical and oblique stra- 
bismus. The cases may be divided into 
two large groups: 1. paralytic or paretic 
strabismus without sensory disturbance, 
and 2. innervational strabismus which 
constitutes the majority of cases and is 
always associated with sensory dysfunc- 
tion. In paralytic strabismus surgery is 
the treatment of choice, and the type of 
operation is determined by the muscle 
involved, the duration of the paralysis, 
the appearance of the palpebral fissure, 
and other factors. Pure vertical strabis- 
mus is divided into two classes; con- 
comitant hypertropias and hyperphorias, 
and pure alternating hyperphoria. Sur- 
gery is rarely indicated in these types of 
strabismus. The oblique innervational 
strabismus comprises the various types of 
the A and V syndrome and their treat- 
ment is surgical. The type of surgery 
suitable to the various cases is discussed 
and the technique for surgery on each 
muscle described in detail. (37 references) 

Ray K. Daily. 


Rosa, D. A case of chronic progressive 
extrinsic nuclear ophthalmoplegia. Arch. 
di ottal. 64:155-163, May-June, 1960. 
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This rare syndrome follows as acute 
episode resembling encephalitis. After the 
malaise, nystagmus, intention tremor, and 
other nervous symptoms disappear, the 
ptosis persists. The cause is unknown. 

The case described was in an unmar- 
ried army pilot born in 1910. During the 
African campaign he contracted malaria. 
Later he had moderate pleuritis, blenor- 
rhagia and epididymitis. At the onset of 
the present disease, he complained of pto- 
sis and malaise, and he had to move his 
head to fix an object. The vision without 
glasses was 8/10 right and 1/10 left with 
normal visual fields. The pupils were 
equal, round, and reacted well to light 
and to accommodation. The consensual 
reaction was normal. The accommoda- 
tion-convergence reflex was normal. Neu- 
rologic examination and X-ray studies of 
the skull were negative. 

Later the Bietti operation for ptosis 
was done bilaterally with good results. (2 
figures, 19 references) Paul W. Miles. 


7 
CONJUNCTIVA, CORNEA, SCLERA 

Arai, T. Serological studies of corneal 
heterografts. Acta Soc. Ophth. Japan 
63 :1582-1589, June, 1959. 

In this experimental study on the anti- 
genicity of heterogenous cornea, chicken 
cornea was dipped into rabbit serum for 
two to 15 days and then emulsified. The 
emulsion was tested for a precipitation 
reaction against antichicken rabbit serum. 
The antigenicity of the emulsion was 
considerably lower than that of an emul- 
sion of chicken cornea which had been 
dipped into saline solution for the same 
period of time. In the second part of the 
experiment the serum treated chicken 
cornea was transplanted into the ab- 
dominal cavity of rabbits. The production 
of antibody was lower and of shorter 
duration than after transplanting saline 
treated chicken cornea. The author be- 
lieves that the hetero-cornea may be used 
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after treatment with the serum of the 
receptor. (4 tables, 19 references) 
Yukihiko Mitsui. 


Borello, C. A scleral cyst of traumatic 
origin. Rassegna ital. d’ottal. 29:89, 
March-April, 1960. 

A ten-year-old girl was thrown from a 
motorcycle, had a head injury, and de- 
veloped exophthalmos of the left eye. The 
bulbar conjunctiva was sutured and two 
weeks later there was complete loss of 
sight and persistent pain. The corneal tis- 
sue showed a band of scar tissue running 
from 7-o’clock to two, with bluish dis- 
coloration of the bulging iris. Five years 
after the injury the eye was removed and 
showed a scleral cyst, and calcification 
and ossification of the intraocular tissue. 


(3 figures) E. M. Blake. 


Gormaz, A. Double perforation of the 
cornea due to thermal burn. Arch. chil- 
enos oftal. 17 :44-46, Jan.-June, 1960, 

The author presents the case of a pa- 
tient with severe burns of the face which 
developed marked opacification of the 
cornea immediately after the accident. A 
perforation of both corneas occurred about 
nine days following the injury. The per- 
foration of each eye was so extensive that 
a simple conjunctival flap was thought to 
be inadequate and a bilateral penetrating 
corneal graft was done with good results. 
The patient sees now 20/30 with his right 
eye and 20/100 with his left eye. It is 
planned to do further surgery on his left 
eye sometime in the future. (2 refer- 
ences) Walter Mayer. 


Hirotsuji, I. Experimental studies on 
the therapy of corneal serpiginous ulcer 
due to pyocyaneus. Acta Soc. Ophth. 
Japan 63 :3117-3134, Aug., 1959. 

In this study on rabbits, corneal infec- 
tion by pseudomonas was induced experi- 
mentally. The animal was treated by 
means of antiserum, colistin, and by a 


combination of both. The antiserum by 
itself showed no effect. When it was 
used in combination with colistin, how- 
ever, it accelerated the curative effect of 
colistin considerably. (8 figures, 10 tables, 
40 references) Yukihiko Mitsui. 


Klecker, W.: “Keratitis bullosa” after 
cataract surgery. Klin. Monatsbl. f. Au- 
genh. 137 :444-449, 1960. 

The literature on bullous keratopathy 
is reviewed. Case histories of two pa- 
tients are reported. Bullous keratopathy 
occurred in both patients after surgery 
for cataract. Both corneas were involved 
in one of these patients who had a tre- 
phine operation prior to lens extraction. 
In cases of bullous keratopathy which are 
resistant to conservative therapy, and in 
those with considerable discomfort to the 
patient, resection of the greater super- 
ficial petrosal nerve can be attempted. 
Such treatment must be performed by a 
neurosurgeon and is reported to favor- 
ably influence the course of the condition 
in selected cases. The therapeutic effect 
lies in elimination of the tear secretion. 

Gunter K. von Noorden. 


Mitsui, Y. and Konishi, K. Initial 
symptoms of trachoma. Acta Soc. Ophth. 
Japan 64 :1388-1390, July, 1960. 

The authors report their identification 
of trachoma virus cultivated in yolk sac. 
An American strain, Bour-strain, isolated 
by Hanna in California, was inoculated 
into a human volunteer. It resulted in an 
onset of typical acute trachoma. Numer- 
ous inclusion bodies appeared in the con- 
junctival scrapings after the onset of the 
disease. The authors emphasize the fact 
that the onset of trachoma is acute even 
if pure virus is used. (1 figure, 1 table, 4 
references) Yukihiko Mitsui. 


Morales, M. Micotic keratitis treated 
with Griseofulvin. Arch. chilenos oftal. 
17 :47-50, Jan.-June, 1960. 
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The greater frequency of micotic cor- 
neal ulcers since the general use of anti- 
biotics and steroids is mentioned. The 
case history of a patient with severe hy- 
popion corneal ulcer is presented. The 
culture was positive for fungus and the 
ulcer only started clearing after the pa- 
tient had been placed on Griseofulvin 
orally and by collyrium. (6 references) 

Walter Mayer. 


Ogata, S., Kurihara, H., Okamura, R., 
Tanaka, R. and Wakae, K. Immunity to 
epidemic keratoconjunctivitis after vac- 
cination and natural infection. Acta Soc. 
Ophth. Japan 64:1202-1205, July, 1960. 

A definite immunity against re-infec- 
tion develops after infection with epi- 
demic keratoconjunctivitis. A vaccination 
with adenovirus type 8 is also effective in 
preventing the development of epidemic 
keratoconjunctivitis. The post-vaccina- 
tion immunity is as strong as the im- 
munity after natural infection. The im- 
munity which results from either natural 
infection or vaccination lasts for at least 


several years. (3 references) 
Yukihiko Mitsui. 


Okada, H. Studies on corneal rigidity. 
Acta Soc. Ophth. Japan 64 :214-230, Jan., 
1960. 

This is an introduction to a ballisto- 
metric apparatus to measure the corneal 
extensibility and elasticity. In the first 
part the measurements in normal eyes are 
described. The corneal extensibility and 
elasticity decreases with age in persons 
over 20 years of age. In the last part the 
measurements in glaucomatous eyes are 
discussed. In most patients with primary 
glaucoma there is a decrease in corneal 
extensibility and elasticity but in second- 
ary glaucoma they are increased. Thus 
Okada concludes that a decrease of cor- 
neal extensibility and elasticity (increase 
in rigidity) in eyes with primary glau- 
coma is not secondary to a high tension 
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but is a primary change of glaucoma. (12 


tables, 42 references) 
Yukihiko Mitsui. 


Okamura, R. A study of pharyngocon- 
junctival fever. Acta Soc. Ophth. Japan 
64 :96-116, Jan., 1960. 

This is a clinical, virological and sero- 
logical study of pharyngoconjunctival 
fever (PCF); cases from several epi- 
demics and some sporadic cases were 
studied. Most cases of PCF are the result 
of infection with adenovirus type 3. A 
comparison is made between PCF 
(mostly type 3) and EKC (epidemic 
keratoconjunctivitis) type 8. A mixed 
epidemic of PCF (type 3) and EKC 
(type 8) was also studied. 

The PCF is_ usually transmitted 
through swimming pools. Sporadic cases 
of PCF are not common, while those of 
EKC are common. The PCF affects 
mainly children, while EKC frequently 
affects adults. A fever beyond 38.0°C is 
common in PCF, while it is exceptional 
in EKC except for the infantile form. A 
border-line keratitis may occur in PCF 
but typical subepithelial keratitis occurs 
only in EKC. 

Cases of mixed infection of type 3 and 
type 8 show various clinical appearances. 
Some cases show symptoms of typical 
PCF (high fever) plus typical EKC 
(typical keratitis). Some others show 
merely either the symptoms of typical 
PCF or typical EKC. 

Still there are some cases which only 
show conjunctivitis without accompany- 
ing fever and keratitis. The diagnosis can 
only be made by examination of paired 
sera. Virus isolation may miss one of the 

two types. (18 tables, 21 references) 
Yukihiko Mitsui. 


Ogata, S., Kurihara, H. and Okamura, 
R. A_ study of pharyngoconjunctival 
fever. Acta Soc. Ophth. Japan 63:3212- 
3216, Aug., 1959. 
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An epidemic of pharyngoconjunctival 
fever (PCF) due to adenovirus type 3, 
sporadic cases of PCF due to type 3 and 
type 1, and a mixed epidemic of type 3 
with type 8, are described. After a de- 
scription of clinical, epidemiological, viro- 
logical and serological results, the differ- 
ence between PCF and EKC (type 8 in- 
fection) is discussed. 

In PCF, regardless of the age of the 
patient, high fever is very frequently 
present. In EKC the systemic symptoms 
are exceptional in adults and children, 
and are only seen among infants. Typical 
subepithelial punctate keratitis occurs 
only by type 8 infection. In PCF border- 
line keratitis may occur in some excep- 
tional cases but typical keratitis has not 
yet been observed. (4 figures, 6 tables, 5 
references) Yukihiko Mitsui. 


Ota, M. Histological study of adeno- 
virus infection. Acta Soc. Ophth. Japan 
63 :1395-1409, June, 1959. 

This article records the results of hu- 
man inoculation with adenovirus types 1, 
3, 6, 7 and 11. Histologically the infection 
with type 3 showed a catarrhal character. 
The infection with types 1 and 6 showed 
a follicular-catarrhal character and infec- 
tion with types 7 and 11 showed a typical’ 
follicular character just like the infection 
with type 8. (39 figures, 24 references) 

Yukihiko Mitsui. 


Paton, R. T., Maumenee, A. E., Cas- 
troviejo, R. and Fine, M. Symposium: 
corneal surgery: Tr. Am. Acad. Ophth. 
Otol : 64: Nov.-Dec., 1960. 

I. Paton, R. T. Introduction. pp. 763- 
764. 

The percentage of successful kerato- 
plasties in 1959 is compared with that of 
1947. Improvement has been remarkable. 
Currently one can expect favorable re- 
sults in 85 to 90 percent of cases of coni- 
cal cornea, 75 percent of hereditary dys- 
trophy, 65 percent of Fuchs’ dystrophy, 
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and 75 percent of selected cases of luetic 
interstitial keratitis. The emergence of a 
new indication, therapeutic keratoplasty 
is noted. (2 tables) 

II. Maumenee, A. E. Biological re- 
sponses to corneal homografts. pp. 765- 
774. 

Fresh corneas are still considered the 
most satisfactory material for penetrating 
keratoplasties. Corneas from children un- 
der five years of age are not acceptable. 
Enucleation should be performed within 
seven hours of death, and transplantation 
should be performed within 24 hours 
(though the limit is 48 hours) after enucle- 
ation. This avoids endothelial autolysis, 
thickening, and softening of the graft. 
Sterile technique is used, the globes are 
irrigated with a mild antiseptic, and the 
eyes are refrigerated in moist chambers 
at plus four degrees Centigrade. Corneas 
can be well preserved in mineral oil for 
five weeks, and for 19 weeks when dehy- 
drated with 15 to 20 percent glycerol. For 
lamellar transplants one may use non- 
viable corneas dehydrated in 95 percent 
glycerin and stored in vacuum at room 
temperature ; a claim has been made that 
such grafts never result in delayed opaci- 
fication from the homograft reaction. 
Plastic material still is unacceptable for 
grafting. 

Healing of the graft appears to depend 
on a symbiotic reaction between the 
stromal and epithelial cells. The epi- 
thelium and endothelium are soon re- 
placed by the recipient, but the stromal 
cells appear to survive for at least three 
months. Immediate clouding of the graft 
is due to infection, traumatic displace- 
ment, poor apposition, foreign material in 
the wound (such as iris, lens or vitreous) 
and insufficiently fresh donor material. 

Delayed opacification is usually due to 
the homograft allergic reaction, occurs 
from three weeks to two years after sur- 
gery and its severity is inversely propor- 
tional to the length of time the graft has 
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been clear. The allergic nature of this re- 
sponse is well documented. Blood group- 
ings and tissue-specific antigens to cor- 
neal protein appear to be of little signifi- 
cance in this reaction. Delayed opacifica- 
tion also may be due to endothelial dys- 
trophy in the recipient, keratinization, 
stromal herpes, and Moorens ulcer. Clar- 
ity of lamellar grafts is often reduced by 
crystalline deposits at the donor—re- 
cipient interface. (2 figures, 20 refer- 
ences) 

III. Castroviejo, R. Instrumentation 
and techniques of keratoplasty. pp. 775- 
785. 

Finer needles and suture material have 
made edge to edge suturing of the graft 
feasible now. Delicate needle holders and 
suturing forceps enhance their utilization, 
note being taken that magnification and 
intense illumination also are essential. 

Indications for lamellar keratoplasty 
are listed: superficial opacities, herpes, 
pterygium, unruly and one-eyed patients, 
for example. Various knives and electro- 
keratomes are described for this tech- 
nique. 

Penetrating keratoplasty still remains 
the procedure of choice. Because of the 
improvement in technique, 8 mm. grafts 
can now be done without trepidation. 
Needless to say, the graft should always 
exceed the opacity in size, except in kera- 
toconus where the graft should be larger 
than the coned area if possible. Grafts 
over 9 mm. in size should be accompanied 
by peripheral iridectomies, Synechiae, if 
they do occur, should be treated during 
the fourth postoperative week. 

Total penetrating keratoplasty can now 
be performed although the percentage of 
visual improvement is small. Autokerato- 
plasty, when it is possible in such cases, 
carries a better prognosis. Usually the 
lens and all or most of the iris should be 
removed at the same time. 

Mushroom-shaped grafts and kerato- 
prosthesis implantation have been suc- 


cessful but have not yet been properly 
evaluated. Eyes with extensive scarring, 
such as those with chemical burns, should 
have preliminary conjunctivoplasties per- 
formed, and beta irradiation applied when 
indicated. (28 references) 

IV. Fine, M. Therapeutic keratoplasty. 
pp. 786-808. 

Although the mechanisms have never 
been satisfactorily elucidated, it certainly 
has been well documented that the appli- 
cation of a corneal graft will be of benefit 
in many eyes with inflammatory lesions. 
This salutory effect may be mediated 
through removal of the infective organ- 
isms, lessening of allergic response 
through interference with blood supply, 
removal of diseased or necrotic tissue, 
possible introduction of antibodies, and 
possibly a biological effect from the in- 
troduction of new tissue. 

Therapeutic grafts have been used in 
eyes with herpes, rosacea, herpes zoster, 
trachoma keratitis, purulent lesions, ab- 
scess, or Mooren’s ulcer. Good results 
were obtained in both types of herpes, 
and in trachoma. In herpes simplex good 
results were obtained even when the 
keratitis was deep. Syphilitic and tu- 
berculous keratitis gave uncertain results. 

In Fuchs’ dystrophy penetrating kera- 
toplasty gave good results, as it did in 
recurrent pterygium, descemetocele, and 
fistula ; and lamellar grafts gave good re- 
sults in late mustard gas keratopathy. 
Results were less rewarding in chemical 
burns, dystrophy after cataract surgery, 
and dystrophy secondary to uveitis. 

In herpes recurrence usually takes 
place at a zone where diseased tissue was 
incompletely removed. In two cases 
dendritic ulcers formed in the clear trans- 
plant. Topical and parental steroids 
should be used non-the-less for two or 
three weeks preparatory to transplanta- 
tion. 

In lesions due to chemical burn, kerato- 
plasty should be preceded by a careful 


“ 
a4 


= 

if 

oth 

> 


ABSTRACTS 


superficial keratectomy to remove the 
vascular membrane or pseudopterygium, 
peritomy and recession of the conjunctiva 
to a point 4 or 5 mm. from the limbus, 
and irradiation of the border of the re- 
cessed conjunctiva with a Strontium 90 
applicator on the fourth or fifth post- 
operative day. 

Certain notes of caution are made for 
lamellar work. When rupture of a desce- 
metocele is feared, a trephine outline 
should be made, The recipient eye should 
be prepared before the graft. Efforts 
should be made to keep tiny foreign 
bodies from being deposited on the inter- 
face and paracentesis is often required to 
keep the recipient bed from bulging. (19 
figures, 42 references) 


Harry Horwich. 


Pinero Carrion, Antonio. Observations 
on keratitis profunda and therapeutic 
graft. Arch. Soc. oftal. hispano-am. 20: 
1010-1013, Sept., 1960. 


The author reports a case of deep, re- 
current, chronic keratitis involving the 
iris. A therapeutic graft performed after 
all other therapy failed to arrest the at- 
tacks, resulted in recovery and a cor- 
rected visual acuity of 2/3. The author 
describes the salient points of his tech- 
nique. (3 figures) Ray K. Daily. 


Shordone, G. and Delogu, A. Two cases 
of keratomalacia in adults. Arch. di ottal. 
64 :171-182, May-June, 1960. 


Keratomalacia has been regarded as 
the end result of neglected vitamine A 
deficiency. However, it has also been at- 
tributed to atrophy of the glands of 
Harder with secondary infection, to 
trophic corneal changes from disease of 
the trigeminal or cervical sympathetic 
nerve, or to lack of lysozyme in the tears. 
Usually the xerosis bacillus, staphylococ- 
cus, diplococcus, or the Morax-Axenfeld 
bacillus can be cultured. 
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Two cases of adult blindness from 
keratomalacia are reported in which mal- 
nutrition was certainly involved. Perhaps 
there was defective intestinal absorption 
of vitamin A. (6 figures, 23 references) 

Paul W. Miles. 


Sugiura, S., Koike, K., Yokoyama, Y. 
and Kondo, Y. The role of adenovirus 
type 3 and type 7 infection in epidemic 
keratoconjunctivitis (EKC). Acta Soc. 
Ophth. Japan 63 :3452-3460, Sept., 1959. 

This is a study of sporadic cases of 
EKC and similar conditions; 95 sporadic 
cases were studied. Serologically most 
of the infections were of adenovirus type 
8. Only 3.1 percent were type 7 and 2.6 
percent were type 11. The authors believe 
that some cases of type 7 infection may 
be included in “clinical EKC” but the in- 
fection of type 7 should not be included 
in “genuine EKC.” (5 figures, 4 tables, 19 
references) Yukihiko Mitsui. 


Sugiura, S., Kondo, Y., Koike, K. and 
Koseki, S. A study of adenovirus infec- 
tion of the eye; results of virus isolation. 
Acta Soc. Ophth, Japan 63 :947-952, April, 
1959, 

Twenty-two strains of adenovirus type 
8 were isolated from patients in an epi- 
demic of keratoconjunctivitis ; 20 strains 
came from the conjunctiva and two 
strains from the cornea. Aside from type 
8, four strains of type 7 and two strains 
of type 11 were isolated. Two of the four 
cases which gave type 7 virus showed a 
keratitis. In one of them the keratitis was 
epithelial and in another subepithelial. 
The patients positive for type 11 virus 
had epithelial keratitis only. From cases 
of clinical pharyngoconjunctival fever, 
some strains of adenovirus types 1, 3, 6 
and 7 were isolated. Two of the four pa- 
tients positive for type 3 virus showed a 
development of subepithelial keratitis. (1 
figure, 1 table, 7 references) 

Yukihiko Mitsui. 
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Tsutsui, J. Clinical evaluation of the 
precipitin test as an indicator of the post- 
operative course in keratoplasty. Acta 
Soc. Ophth. Japan 63:1590-1594, June, 
1959. 

The clinical course after keratoplasty 
was comparatively studied in six cases. 
The precipitin reaction was tested using 
the donor cornea (the unused portion was 
used after lyophilization) as the antigen, 
and the receptor serum as the antibody. 
In two of the six recipients there was no 
formation of precipitin antibody against 
the donor cornea during the _ three- 
months-period after surgery. In the other 
four patients the antibody was formed 
during the period from five to ten days 
after surgery and it disappeared in 10 to 
50 days. Corresponding to the formation 
of the antibody, there was a definite 
manifestation of iridocyclitis in all of the 
four cases. The inflammation was con- 
trolled, however, by administration of 
corticosteroids. 

Tsutsui considers the precipitin test 
after keratoplasty useful, because the 
postoperative iridocyclitis due to anti- 
body formation can be differentiated 
from that due to infection and malnutri- 
tion. The inflammation due to antibody 
formation can be controlled by cortico- 
steroids but others can not be controlled. 


(2 figures, 16 references) 
Yukihiko Mitsui. 


Uchida, Y. A strain of fibroblastic cells 
from rabbit cornea and its susceptibility 
to herpes simplex virus. Acta Soc. Ophth. 
Japan 63 :3753-3763, Oct., 1959. 

A strain of fibroblasts was obtained 
from rabbit cornea by a tissue culture 
technique ; 22 passages were done during 
a five-months period and still the culture 
is stable. The strain is susceptible to the 
virus of herpes simplex. By inoculation 
of the virus the cells undergo a specific 
degeneration showing intranuclear inclu- 
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sion bodies. (22 figures, 3 tables, 25 refer- 
ences) Yukihiko Mitsui. 


Vigna, L. A case of tuberculoma of the 
bulbar conjunctiva. Rassegna ital. d’ottal. 
29, March-April, 1960. 

The individual described was a man, 76 
years of age, whose family and personal 
history were negative for tuberculosis. At 
the time of the first examination the right 
eye was injected and showed a swelling 
of the mucous membrane close to the lim- 
bus with an ulcerated apex. The latter 
may have been traumatic. The tuberculin 
test was positive (2 plus) and X-ray 
studies revealed nodules in the lungs. 
Medical treatment was intense and vigor- 
ous, yielding a good result. A biopsy 
showed much lymphogranular tissue. (3 


photographs) E. M. Blake. 
8 
UVEA, SYMPATHETIC DISEASE, 
AQUEOUS 


Vit, H. Post-operative anterior cham- 
ber cysts and their operative treatment. 
Klin. Monatsbl. f. Augenh. 137 :439-443, 
1960. 

Prophylaxis, symptomatology and 
complications as well as surgical treat- 
ment of anterior chamber cysts following 
intraocular surgery are discussed. Two 
cases are reported. These patients de- 
veloped anterior chamber cysts after in- 
traocular surgery and were operated on 
by the method of Safar, which consists 
in drainage of the cyst and its diathermi- 
zation through a limbal incision. Care 
must be taken not to drain the aqueous 
humor during this procedure. (4 figures, 
7 references) Gunter K. von Noorden. 


Wakuzawa, A. S study of experimental 
uveitis. Acta Soc. Ophth. Japan 64 :78-88, 
Jan., 1960. 

A uveal-adjuvant emulsion (the uvea 
of cattle was used) was injected into rab- 
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bits intradermally. Clinically hyphema 
was brought about in a few animals but 
clinical uveitis was absent in general. 
Histologic evidence was found for round- 
cell infiltration in the choroid of some 
animals. An elevation of complement 
fixation antigen was obvious in every ani- 
mal. The antigen formation was definitely 
impeded by administration of a corti- 
costeroid, but this effect of the cortico- 
steroid was transitory. After cessation of 
the administration the antigen was nor- 
mally produced. (14 figures, 4 tables, 18 
references) Yukihiko Mitsui. 


9 
GLAUCOMA AND OCULAR TENSION 


Barraquer y Cerero, Thomas, The in- 
fluence of a latent sinusitis on secondary 
glaucoma and on the tension of the fellow 
eye. Arch. Soc. oftal. hispano-am. 20: 
1005-1006, Sept., 1960. 

The author reports a very interesting 
case of right chronic iridocyclitis with 
hypertension and cataract, associated 
with constant pain in the normal left eye. 
An exhaustive general examination, in- 
cluding the sinuses and teeth was nega- 
tive. All tests of the good left eye re- 
vealed no organic lesion. Failure of all 
therapy to relieve the patient of pain led 
to another rhinologic examination, which 
revealed bilateral maxillary sinusitis with 
involvement of the ethmoids on the left 
side. Drainage of the maxillary sinus was 
ineffective, and an operation was _ per- 
formed. Immediately after the operation 
the pain in the left eye improved and the 
tension in the right eye fell from 24 mm. 
Hg to 17. Ray K. Daily. 


van Beuningen, E. G. A. Practical ad- 
vice regarding tonography. Klin. Mo- 
natsbl. f. Augenh. 137 :613-620, 1961. 

Practical advice regarding preparation 
of the patient, the electrotonometer, and 
the recording apparatus is given. Evalua- 
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tion of the results according to Schigtz 

scale units is preferred for clinical pur- 

poses. (1 figure, 2 tables, 4 references) 
Gunter K. von Noorden. 


Diaz-Dominguez, Diego. Ocular hyper- 
tension and high myopia. Arch. Soc. oftal. 
hispano-am. 20 :1063-1068, Oct., 1960. 


This investigation dealt with the rela- 
tionship of glaucoma and high myopia. 
The authors performed tonometry on 100 
patients with myopia of over ten diopters, 
and tonography on 25 patients with high 
myopia and ocular tension below 21 mm. 
Hg. The tabulated data of the tonometric 
examinations show that in high myopia 
the ocular tension is not lower than in 
hypermetropia or emmetropia and that 
ocular hypertension is more frequent 
than in other refractive states. Of the 25 
patients investigated tonographically only 
11 had a normal coefficient of filtration. 
The literature of this field is briefly re- 
viewed and the etiologic relationship be- 
tween glaucoma and high myopia dis- 
cussed. ( 2 tables, 17 references) 

Ray K. Daily. 


Draeger, J. On the conditions of new 
and used Schigtz tonometers. Klin. Mo- 
natsbl. f. Augenh, 137 :483-494, 1960. 

The author used 108 Schistz tonome- 
ters, 11 of which were new and 97 old, to 
determine whether they would meet Spe- 
cification No. 4 of the American Commit- 
tee for Standardization of Tonometers 
(March, 1952). The results were discour- 
aging. Only two of the 11 new tonome- 
ters and none of the 97 used ones were 
correct. Considering the different testing 
criteria and comparing these with earlier 
measurements, it was found that the 
quality of tonometers has improved in 
general. The number of correct tonome- 
ters, however, is still extremely low. 
Testing laboratories can greatly aid in 
improving the quality of manufactured 
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tonometers. (5 figures, 3 tables, 19 refer- 
ences) Gunter K. von Noorden. 


DuVall, C. Cyclodiathermy with scleral 
flap. Tr. Am. Acad. Ophth. 64 :809-815, 
Nov.-Dec., 1960. 

The sclera is exposed by an incision 
through the conjunctiva and Tenon’s 
capsule 6 mm. behind and parallel to the 
limbus. An incision is made in the sclera 
anterior to the insertion of the rectus 
muscles, parallel to the limbus, and for 
about one-third the circumference of the 
globe. A flap four-fifths the thickness of 
the sclera is dissected and reflected for- 
ward, A flat 1 mm.-surfaced electrode is 
used; it is set at the minimum current 
necessary to produce heat reaction. If the 
sclera shrinks and the pressure rises this 
reaction can be relieved by some pene- 
trating applications. The flap is then 
closed. In seven out of ten aphakic eyes 
so treated the tension has been normal- 
ized, but the follow-up period has been 
very short. Some eyes were studied his- 
tologically by staining methods which 
demonstrate heat damage. The results on 
the ciliary body and choroid however 
were difficult to assess. It was noted 
though that heat alteration occurred far 
beyond the point of application. (4 fig- 
ures, 1 color plate, 6 references) 

Harry Horwich. 


Eggers, C., Kuester, C., Gonzalez, T. 
and Schaefer, L. Aplanation tonometry. 
Arch. chilenos oftal. 17:27-34, Jan.-June, 
1960. 

The mechanics of regular tonometry 
are reviewed and the reasons why aplana- 
tion tonometry is more reliable are dis- 
cussed. The aplanation tonometer and its 
uses are described and a comparison is 
made of its advantages and disadvantages 
over the classical Schiotz tonometer. (1 
table, 22 references) Walter Mayer. 


Fernandez Gonzalez, Angel. Late in- 
fection in fistulating operations. Arch. 
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Soc. oftal. hispano-am. 20 :976-993, Sept., 
1960. 

The literature on late infections after 
fistulating operations is reviewed, and the 
greater frequency of such infection after 
Elliott trepanations than after the La- 
Grange operation or iridencleisis is 
pointed out. Reference is made to the re- 
port of such infections in postoperative 
cases following gonioscopy and caution 
in this procedure is urged. Three micro- 
scopic sections at the level of the fistula 
from eyes enuleated with infection 
demonstrate how the infection begins in 
the fistula and from there spreads to the 
ciliary body, anterior chamber and vitre- 
ous. The importance of prophylaxis is 
emphasized ; the author advocates the use 
of antiobiotics, care of the lacrimal pas- 
sages, a thick conjunctival flap, and ob- 
lique position of the trephined area in the 
operation. Treatment of infection is dis- 
cussed in detail, comprizing the use of 
antibiotics and chemotherapy as well as 
antiflogistic, desensitising, and antihyper- 
tensive agents. A case in which the pa- 
tient recovered is reported. (5 figures, 19 
references) Ray K. Daily. 


Kishida, H. The influence of low fre- 
quency waves on the eye. Acta Soc. 
Ophth. Japan 64:695-700, 1150-1156, 
April-June, 1960. 

When a low frequency wave (less than 
250 cycle/sec) is applied to the eye, it 
causes a lowering of ocular tension in 
glaucomatous eyes whereas it causes an 
elevation of ocular tension in normal con- 
trols. A low frequency current of 30 
cycle/sec has the greatest effect. 

When some agents such as epinephrine 
and pilocarpine are instilled into the eye 
prior to the low-frequency wave applica- 
tion, the wave causes a lowering of ocu- 
lar tension both in glaucomatous and nor- 
mal eyes, When benzyl-imidazoline is in- 
jected before the wave application, the 
wave causes an increase of ocular tension 
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in eyes with glaucoma and a fall in nor- 
mal controls. Kishida believes that the ef- 
fect of the low frequency wave on ocular 
tension is secondary to its effect on the 
autonomic nervous system. (10 figures, 
13 tables, 16 references) 

Yukihiko Mitsui. 


Leydhecker, W. Prognosis of glaucoma 
simplex in its early stage under treatment 
with miotics. Klin. Monatsbl. f. Augenh. 
137 :606-612, 1961. 

During a large population study in 
1956 a group of subjects were discovered 
who had glaucoma or were glaucoma sus- 
pects. Not all of these people followed the 
advice given by the examining group to 
see their ophthalmologist without delay. 
Most of these patients were re-examined 
after three years and the progression of 
the disease was recorded in those who 
were given miotic treatment shortly after 
discovery of glaucoma, and in those who 
refused any treatment. Visual acuity, 
Goldmann perimetry, ophthalmoscopy, 
applanation tonometry, and tonography 
were recorded. The author concludes on 
the basis of this study that sufficient ther- 
apy with miotics may prevent field loss. 
It is essential, however, to keep the pres- 
sure under 20 mm. Hg (4/55. gr. Schiotz). 
If the pressure was elevated only slightly 
(22 to 26 mm. Hg) field loss occurred al- 
most as frequently as when higher pres- 
sures were measured. The age of the pa- 
tients did not exert significant influence 
on the deterioration of the visual fields. 
(2 tables, 6 references) 

Gunter K. von Noorden. 


Lorrente, J. Anatomic-physiologic 
bases for the study of the central regula- 
tion of the ocular tension. Arch. Soc. oftal. 
hispano-am. 20 :493-504, June, 1960. 

The author reviews the literature but 


presents no new material. (37 references) 
Ray K. Daily. 


Moreu, Angel. A subjective symptom 
of glaucoma. Arch. Soc. oftal. hispano- 
am. 20:1069-1071, Oct., 1960. 

Moreu maintains that premature or ex- 
cessive presbyopia inconsistent with the 
age of the patient is a sign of preglau- 
coma, and should alert the ophthalmolo- 
gist. He believes that glaucoma begins 
with a circulatory disturbance in the an- 
terior portion of the uvea, particularly in 
the ciliary body, and that anoxia in the 
ciliary muscle accounts for the pathologic 
presbyopia. Ray K. Daily. 


Oksala, A., Lehtinen, A. and Metsala, 
P. Experimental studies on the effect of 
high ocular tension on the ohmic resist- 
ance of corneal epithelium. Acta ophth. 38: 
713-718, 1960. 

No change of electrical resistance was 
noted in the corneal epithelium of enu- 
cleated eyes of cattle when the ocular 
tension was raised to 300 mg. Hg by in- 
jecting water into the anterior chamber. 
(2 figures, 15 references) 

John J. Stern. 


Perez-Bufil Pichot, Gabriel. Surgery of 
primary glaucoma. Arch. Soc. oftal. his- 
pano-am. 20:1112-1120, Oct., 1960. 

The literature on the development of 
glaucoma surgery and the surgical indi- 
cations are reviewed. The author’s prefer- 
ence is for an iridectomy in acute glau- 
coma, and cyclodiathermy and cyclodialy- 
sis for the chronic glaucoma. The tech- 
niques of iridectomy and cyclodiathermy 
are described in detail. (7 references) 

Ray K. Daily. 


Ruiz Barranco, F. Modification in the 
intraocular volume and tension by the 
arterial pressure. Arch. Soc. oftal. his- 
pano-am. 20:484-492, June, 1960. 

The objective of this study was to 
determine the effect of blood pressure on 
the rhythmic oscillations in tonography. 
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The invention of the electric tonometer 
made this investigation feasible. 150 eyes 
of 77 patients comprise the material for 
this study. The examination consisted 
of refraction by skiascopy, determination 
of astigmatism by the Javal ophthalmom- 
eter, tonometry by the Schiotz and ap- 
planation tonometers, and determinina- 
tion of the blood-pressure with the cuff 
above the elbow and the patient supine. 
The sources of error are discussed, and the 
data analyzed. The blood pressure vari- 
ations and the scleral rigidity were found 
to have no effect on the amplitude of the 
tonometric oscillations. The chart of the 
effect of the ocular tension on the ampli- 
tude of the oscillations shows the maxi- 
mum fluctuations between ocular ten- 
sions of 12 and 22 mm. of Hg, with the 
greatest fluctuation at 22 mm., diminish- 
ing to each side, and a more gradual fall 
on the side of increased pressure. The 
amplitude of the oscillations diminish 
with the increase in the intraocular vol- 
ume. The average difference in the in- 
traocular volume at the moment of sys- 
tole and diastole is calculated to be 2.09 
ce. (5 figures) Ray K. Daily. 


Sakai, A. The mode of action of adre- 
nocortical hormone “Rindex” on the in- 
traocular pressure. Acta Soc. Ophth. 
Japan 64:476-486, March, 1960. 

Rindex, which contains a complex of 
adrenal-cortical hormone, causes a drop 
of intraocular pressure for eight hours 
when it is given to rabbits intravenously. 
The concentration of potassium ion is 
reduced in the aqueous. The bicarbonate 
ion is increased in the aqueous for the first 
two hours, then it begins to decrease. (6 
figures, 5 tables, 45 references) 

Yukihiko Mitsui. 


Yonebayashi, M. A study of intra- 
ocular pressure and blood-water content. 
Acta Soc. Ophth. Japan 64 :855-868, May, 
1960. 
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The diurnal variation of intraocular 
pressure and of the water content of the 
blood were measured in 10 glaucomatous 
eyes and in five normal controls. They 
showed no correlation. Then diamox was 
given to glaucomatous patients and the 
intraocular pressure was lowered. In 
most of the cases, however, the water 
content of the blood was not changed. 
Yonebayashi concludes that the effect of 
diamox on ocular tension is not second- 
ary to a lowering of the water content 
of the blood due to diuresis. (5 figures, 
5 tables, 47 references) 

Yukihiko Mitsui. 


Ytteborg, J. Further investigations of 
factors influencing size of rigidity co- 
efficient. Acta ophth. 38 :643-657, 1960. 

The rigidity coefficient (r.c.) was 
measured in 166 normal eyes with an 
applanation tonometer and a_ weight 
tonometer. The average r.c. shows a de- 
crease with increasing age, and with in- 
creasing intraocular pressure. The vari- 
ation with age is not significant; the 
variation with pressure, however, is sig- 
nificant. There is also a significant in- 
crease of the intraocular pressure with in- 
creasing age. The r.c. was determined 
manometrically in 50 enucleated human 
eyes of persons over 20 years old. The 
greater the volume of the eye, the lower 
the rigidity coefficient. Its increase with 
age is not significant, nor is the relation 
between it and the time between death 
and examination. (1 figure, 9 tables, 
41 references) John J. Stern. 


Ytteborg, J. Investigations of the rigid- 
ity coefficient in children’s eyes. Acta 
ophth. 38 :658-674, 1960. 


The differences in size, corneal curva- 
ture and wall structure of eyes of new- 
born children make the value of tonom- 
eter measurements questionable. Rigidity 
measurements with an electromanometer 
were therefore made on 50 enucleated 
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adult eyes and 16 eyes from children of 
various ages. The eyes of new-born in- 
fants have a much higher rigidity co- 
efficient than the average for adults. Cor- 
respondingly, tonometer calibration on 
newborn eyes gives curves which lie far 
below the normal curves from the ordi- 
nary tonometer tables. Clinical rigidity 
measurements on 109 eyes of children 
under anesthesia aged five months to 10 
years revealed an average rigidity co- 
efficient of 0.0240, and an average scale 
reading of 4.4 with a 5.5g. weight. The 
danger of making a diagnosis of glau- 
coma on a normal infant eye on the basis 
of spuriously high tonometer readings is 
emphasized. (4 figures, 6 tables, 31 ref- 
erences) John J. Stern. 


10 
CRYSTALLINE LENS 


Filbry, G. Results of follow-up exami- 
nations after cataract surgery with en- 
zymatic zonulolysis. Klin. Monatsbl. f. 
Augenh. 137 :603-606, 1961. 

The author examined 104 eyes more 
than 12 months after surgery. Vitreous 
hernias were present in 12 percent of the 
cases. No other complications, which 
could have been caused by the enzyme, 
were observed. (1 table, 4 references) 

Gunter K. von Noorden. 


Kanzaki, N. Studies of diabetic cata- 
ract due to alloxan. Acta Soc, Ophth. 
Japan 63 :3712-3732, Oct., 1959. 

This is a study of diabetes in rabbits 
due to alloxan. In the first part the 
clinical finding of developing cataract is 
described. Then the histology of the lens 
is discussed. The glycogen begins to ap- 
pear in the lens slightly later than the ap- 
pearance of cataract. The first sign of 
cataract is apparent as early as 13 hours 
after the administration of alloxan but 
the glycogen is demonstrated in the lens 
five days later and therefore the glycogen 


may not have a role in the development 
of diabetic cataract. In the second part of 
the report the systemic changes due to 
aloxan diabetes such as those in pancreas, 
pituitary gland, thyroid, testis, spleen 
and kidney are discussed. The most pro- 
nounced changes are degeneration of the 
B-cells of the islands of Langerhans. 
(34 figures, 5 tables, 93 references) 
Yukihiko Mitsui. 


Kiichle, H. J. and von Léwenstein, R. 
Causes and sequences of vitreous loss in 
surgery of senile cataracts. Report on 
1,325 cataract operations. Klin. Monatsbl. 
f. Augenh. 137 :590-603, 1961. 


Age of the patients, sex, blood pres- 
sure, and choice of surgical procedure 
were of no significant influence on the 
occurrence of vitreous loss during intra- 
ocular surgery. Myopia, however, appears 
to be a predisposing factor in this analy- 
sis. Iris prolapses and vitreous hemor- 
rhages occur more frequently after vitre- 
ous loss. Other complications listed are: 
distortion of the pupil, vitreous opacities, 
retinal detachment, secondary glaucoma. 
The functional outcome of surgery was 
only slightly less favourable in the group 
with vitreous loss, when compared with 
the results in patients without this com- 
plication. (3 figures, 4 tables, 31 refer- 
ences) Gunter K. von Noorden. 


Rhode, Jesus and Grom, Edward. A 
case of mongolism with congenital cata- 
racts. Arch. Soc. oftal hispano-am,. 20: 
505-511, June, 1960. 

After a brief review of the charac- 
teristics of mongolism the author reports a 
case of a three-year-old boy with mon- 
golism and congenital cataracts which 
were bilateral and diffuse, with dense 
subcapsular plaques. The mother of the 
patient, who was 36 years old at the time 
of conception, had an inferior coloboma 
of the iris in one eye, subtotal congenital 
cataract, anterior lenticonus, and em- 
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bryonal pigment remains on the anterior 
capsule. A review of the literature on the 
reported types of cataract in mongols 
indicates that there is no cataract typical 
of mongolism. Total cataract as in this 
case is very rare, but in view of the cata- 
ract in the mother a hereditary factor 
should be considered in this case. The 
pathogenesis of mongolism is discussed 
and advanced age of the mother is men- 
tioned among etiologic factors. (3 fig- 
ures, 14 references) Ray K. Daily. 


Takagi, Y., Hoshina, M., Konishi, K. 
and Miki, T. The influence of low atmos- 
pheric pressure on lens epithelium. Acta 
Soc. Ophth. Japan 63:2593-2601, July, 
1959. 

The authors first demonstrate that in 
rats anoxia is followed by a reduction 
in mitosis in the lens epithelium and that 
it is due to a reduction in the meta- and 
anaphase figures of mitosis. Then the 
authors demonstrate that the reduction 
of mitosis in the epithelium of the lens 
which is due to mono-iodo-acetic acid 
and dinitrophenol, is completely nullified 
by an administration of adenosine tri- 
phosphate (ATP). However, the reduc- 
tion of mitosis which is due to anoxia is 
only slightly influenced by ATP, and the 
anoxic cataract is not influenced by this 
agent. On the other hand, 5-oxy-anthra- 
nilic acid completely depresses the devel- 
opment of anoxic cataract. Nevertheless, 
this substance shows only a slight in- 
fluence on the mitosis reduction due to 
anoxia. From these facts, the authors 
conclude that the development of anoxic 
cataract and the reduction in mitosis 
count are two different things having no 
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direct relation to each other. (2 figures, 
18 tables, 12 references) 
Yukihiko Mitsui. 


Takagi, Y., Kiuchi, K. and Okamura, 
H. Relation between sulfhydryl sub- 
stance and cataract development. Acta 
Soc. Ophth. Japan 64:1381-1387, July, 
1960. 

It is well known that there is a definite 
decrease in SH-substance (sulfhydryl- 
substance) in the cataractous lens. This 
study is devoted to clarify whether the 
reduction in SH-substance by cataract is 
a local change or a systemic change. The 
sera from 38 cataractous patients and 16 
normal controls were examined for SH- 
content employing an amperometric pro- 
cedure. Care was taken to balance the 
age distribution of patients and controls. 
It was found that in cataractous patients 
there is a considerable decrease in SH- 
substance in the serum. The decrease is 
particularly apparent in incipient cata- 
ract and the rate of decrease averaged 
10 percent. 

To confirm this fact in experimental 
animals, the authors administered naph- 
thalene to rabbits. A decrease in SH- 
substance in liver and serum resulted. 
When chlorobenzene was given, which 
has a similar effect as naphthalene ex- 
cept for the cataractogenic action, the 
SH-substance in the liver was reduced 
but that in the serum did not show any 
obvious change. These data suggest to 
the authors that a reduction in SH-sub- 
stance in the serum may have a relation 
to the development of cataract. (10 fig- 
ures, 4 tables, 15 references) 

Yukihiko Mitsui. 
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NEWS ITEMS 


Epirep BY DoNa.p J. Lyte, M.D. 
411 Oak Street, Cincinnati, Ohio 


News items should reach the editor by the 10th of the month. For adequate publicity, notice of 
postgraduate courses and meetings should be received three months in advance. 


DEATHS 


Dr. George Francis Joseph Kelly, Philadelphia, 
Pennsylvania, died October 6, 1960, aged 66 years. 

Dr. Bernard John Larkin, Indianapolis, Indiana, 
died October 5, 1960, aged 73 years. 

Dr. Merle Jasper Davis, Terre Haute, Indiana, 
died October 28, 1960, aged 42 years. 

Dr. Roy Earl Mason, Saint Louis, Missouri, died 
November 20, 1960, aged 77 years. 


ANNOUNCEMENTS 
STRABISMUS COURSE 


A course on strabismus will be given at the 
Presbyterian Medical Center. of San Francisco on 
July 26th, 27th and 28th. Frank Costenbader, M.D., 
Washington D.C., will be guest lecturer. Arthur 
Jampolsky, M.D., and Edward Tamler, M.D., will 
be joint chairmen. The enrollment is limited. The 
registration fee is $100.00. For further information 
write the Secretary, Presbyterian Medical Center 
Eye-Bank, 2018 Webster Street, San Francisco 15, 
California. 


Home Stupy Courses 


The 1961-1962 Home Study Courses in the basic 
sciences related to ophthalmology and otolaryn- 
gology, which are offered as a part of the educa- 
tional program of the American Academy of Oph- 
thalmology and Otolaryngology, will begin on Sep- 
tember Ist and continue for a period of 10 months. 
Detailed information and application forms can be 
obtained from Dr. William L. Benedict, the execu- 
tive secretary-treasurer of the Academy, 15 Second 
Street S.W., Rochester, Minnesota. Registrations 
should be completed before August 15th. 


BAYLOR COURSE 

Baylor University College of Medicine, Texas 
Medical Center, Houston, Texas, in affiliation with 
Retina Foundation and Retina Service, Massachu- 
setts Eye and Ear Infirmary, Boston, Massachu- 
setts, announces a postgraduate course in ophthal- 
mology, “Recent developments in ophthalmology.” 
This meeting will be held June 5th, 6th and 7th, at 
Baylor University College of Medicine, Texas 
Medical Center, Houston 25, Texas. Lectures will 
correlate recent developments in research with clin- 
ical management or diseases of the cornea, vitreous 
and retina. The doctors attending this meeting are 
invited to bring patients who present diagnostic 
problems to be presented for the attending group’s 
opinion. Guest speakers from the Retina Founda- 
tion will be Charles L. Schepens, M.D., Endre A. 
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Balazs, M.D., Claes-Hendrik Dohlman, M.D., and 
Marie A. Jakus, M.D. Participating Baylor Uni- 
versity College of Medicine Faculty will be Louis 
J. Girard, M.D., Louis Daily, M.D. and Alice R. 
McPherson, M.D. For application forms please 
write to: Department of Ophthalmology, Baylor 
University College of Medicine, Texas Medical 
Center, Houston 25, Texas. 


MISCELLANEOUS 
Ficut For SIGHT AWARDS 


The Fight for Sight awards of the National 
Council to Combat Blindness, Inc., New York, in 
the form of grants-in-aid, predoctoral and postdoc- 
toral research fellowships, and student fellowships, 
made in June, 1960, are as follows: 


Grants in aid 


Edgar Auerbach, M.D., Hadassah University 
Hospital, Jerusalem, Israel, “Amblyopia and its 
central connection,” $7,000.00; Gilbert Baum, M.D., 
Yeshiva University, New York, “A comparison of 
the acoustic properties of benign and malignant 
ocular tissues,” $4,000.00; Nelly Blumenkrantz, 
Ph.D., Centro de Endocrinologia, National Health 
Department, Buenos Aires, Argentina, “Mucopoly- 
saccharide content of aqueous humor and retrobulbar 
spaces in thyroid disease,” $11,000.00; Robert Bru- 
nish, Ph.D., University of Virginia, School of Med- 
icine, Charlottesville, Virginia, “Characterization 
of the ophthalmotrophic hormone,” $6,095.00; 
Charles J. Campbell, M.D., Columbia University, 
College of Physicians and Surgeons, New York, 
“The determination of adaptometric thresholds of 
various regions of the retina in normal and patho- 
logic subjects and the relation of the thresholds to 
the clinical appearance of the fundus,” $5,072.00; 
Stephen Michael Drance, M.B., Ch.B., F.R.C.S. 
(Eng), University Hospital, Saskatoon, Canada, 
“Study of change of scleral rigidity and rise of in- 
traocular pressure produced by water load in nor- 
mal human eyes,” $2,000.00; Olive Fedde Erickson, 
M.D., San Francisco Institute of Medical Sciences, 
California, “Lacrimal composition,” $2,000.00; Wil- 
liam C. Frayer, M.D., University of Pennsylvania, 
Philadelphia, “An experimental study on the pro- 
liferative properties of retinal pigment epithelium,” 
$1,250.00; Frederick G. Germuth, Jr., M.D., and 
Laurence B. Senterfit, Sc.D., Charlotte Memorial 
Hospital, North Carolina, “Studies on antigen anti- 
body reactions in the avascular cornea,” $6,000.00. 

Calvin Hanna, Ph.D., University of Vermont, 
College of Medicine, Burlington, “Studies on cata- 
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ract formation,” $3,254.00; Mr. C. W. Hargens, 
The Franklin Institute of the State of Pennsyl- 
vania, Philadelphia, “Development, exploration and 
application of a glaucoma detector based on induced 
vibrations of the eyeball,” $1,000.00; Kinnosuke 
Hirose, M.D., Nagasaki University Medical 
School, Nagasaki City, Japan, “Study of the Pulse- 
less disease,” $2,000.00; Michael J. Hogan, M.D., 
University of California, School of Medicine, San 
Francisco, “Special histopathologic study of endog- 


enous uveitis,” $5,000.00; Jerry Hart Jacobson, ° 


M.D., New York Eye and Ear Infirmary, New 
York, “Behavioral studies of higher level vision in 
monkeys,” $6,000.00; Samuel J. Kimura, M.D., 
University of California, School of Medicine, San 
Francisco, “Effect of corticosteroid hormones on 
herpes simplex keratitis,” $4,000.00; Roger Smith 
Kirkegaard, M.D., State University of lowa, 
School of Medicine, lowa City, “Evoked retinal 
and CNS responses in the cat during vitamin-A de- 
ficiency,” $2,000.00; Walter Kornblueth, M.D., and 
Ernst Wertheimer, M.D., Hadassah Hebrew Uni- 
versity, Medical School, Jerusalem, Israel, “Metab- 
olism of orbital fat,” $5,820.00; Narendra Krishna, 
M.D., Wills Eye Hospital, Philadelphia, “Electro- 
physiology of lacrimal gland,” $5,000.00; Martin 
Lubow, M.D., University of Pennsylvania Gradu- 
ate Hospital, Philadelphia, “Study of in vivo fi- 
brinolytic activity of nicotinic acid in ocular tis- 
sues,” $4,000.00. 

Michel Mathieu, M.D., Maisonneuve Hospital, 
Montreal, Canada, “Studies on the retina of verte- 
brates,” $6,000.00; I. C. Michaelson, M.D., Hebrew 
University Hospital, Jerusalem, Israel, “Evaluation 
of the clinical effects of cultured trachoma virus on 
human volunteers,” $1,500.00; Yukihiko, Mitsui, 
M.D., Tokushima University, Tokushima, Japan, 
“Cultivation of trachoma virus in chick embryo,” 
2,000.00; Robert A. Moses, M.D., Washington 
University, School of Medicine, St. Louis, Mis- 
souri, “Investigation of zonulolysis with chymo- 
trypsin,” $5,000.00; Paul Muller, M.D., The Har- 
lem Eye and Ear Hospital, New York, “Compari- 
son in improvement in out-flow facility following 
various filtering procedures in colored glaucoma 
patients,” $2,530.00; Antoinette Pirie, Ph.D., Nuf- 
field Laboratory of Ophthalmology, University of 
Oxford, England, “Continuation of the study of 
changes in the constituents, metabolism and histol- 
ogy of the lens during development of cataract: 
Studies of proteins and peptides of the normal and 
pathologic lens: Expansion of study of chemistry 
and histology of the normal and pathologic vitreous 
body,” $5,000.00; George K. Smelser, Ph.D., Co- 
lumbia University, College of Physicians and Sur- 
geons, New York, “Investigation on the pathogen- 
esis of experimental exophthalmos,” $2,760.00; 
Bradley R. Straatsma, M.D., and Raymond A. 
Allen, M.D., University of California Medical Cen- 
ter, Los Angeles, California, “A study of the hu- 
man iris in normal and glaucomatous eyes employ- 
ing light and electron microscopy,” $5,000.00. 

Jun Tsutsui, M.D., Okayama Rosai Hospital, 


Okayama-shi, Japan, “Immunochemical studies of 
corneal protein in homo- and hetero-corneal graft,” 
$1,400.00; Paul Weinstein, M.D., Szabolcs Street’s 
Medical Postgraduate Institute, Budapest, Hun- 
gary, “Early diagnosis of glaucoma,” $1,070.00; 
Jerome J. Wolken, Ph.D., University of Pittsburgh 
Medical Center, Pittsburgh, “Photoreceptor struc- 
tures: A phylogenetic study of the development of 
retinal structures,” $3,132.00; Moshe Wolman, 


M.D., Government Hospital, Tel-Hashomer, Israel, 
“Changes in retinal and renal capijlaries as induced 
in the Schwartzman phenomenon,” $1,000.00. 


Special awards 


Children’s Eye Clinic. Columbia Presbyterian 
Medical Center, New York. $39,000.00 to aid in the 
establishment and first year of maintenance of a 
special service to diagnose, administer treatment 
and care to infants and children requiring such 
attention. The Fight for Sight has assured continu- 
ing support for its annual maintenance for a mini- 
mum period of five years. This is believed to be the 
first eye clinic exclusively designed for children in 
a general hospital in the Eastern United States and 
the second in the nation. In addition to rendering 
patient care, this service will collect data which it 
is felt may contribute significantly to opening new 
avenues of research investigation in pediatric oph- 
thalmology and ophthalmology generally. 

Trachoma mobile unit. Department of Ophthal- 
mology, Hadassah University Medical School, Je- 
rusalem, Israel, $1,500.00 for continued aid in ex- 
tending its trachoma control program through ex- 
amination and treatment to the populations in out- 
lying sections where such eye care has been inac- 
cessible. This unit, under the direction of I. C. 
Michaelson, M.D., was initially established with the 
support of the National Council to Combat Blind- 
ness with the view that it would serve as a model 
for the establishment of other such units in that 
area of the world. 

International Society for Clinical Electroretinog- 
raphy. $1,000.00, for the quarterly publication of a 
Newsletter the function of which is to increase the 
speed of dissemination of information concerning 
new developments in this field. 

Columbia University College of Physicians and 
Surgeons, New York, $250.00 to assist in defraying 
cost of symposium on “Structure of the eye,” In- 
ternational Congress of Anatomists, under chair- 
manship of George K. Smelser, Ph.D., Department 
of Anatomy. 


Predoctoral and postdoctoral research fellowships 


Arthur Berken, M.D., Government Hospital, Tel 
Hashomer, Israel, “The production of lesions re- 
sembling those of diabetic retinopathy and Kimmel- 
stiel-Wilson’s disease,” $4,500.00; Edward Cotlier, 
M.D., Washington University, School of Medicine, 
St. Louis, “Hormone effect on lens epithelium,” 
$3,600.00; Franz Fankhauser, M.D., Washington 
University, School of Medicine, St. Louis, “The 


z 
; 
. 
: 


NEWS ITEMS 


relative density of scotomas in strabismus and fac- 
tors influencing the relative density,” $7,500.00; 
Bengt Olof Hedbys, M.D., Retina Foundation, 
Boston, “Continued studies on the water uptake by 
corneal stroma, $6,500.00; Warren L. Kleinsasser, 
University of Minnesota, Medical School, Minne- 
apolis, “In vitro metabolism of the lens in various 
glucose concentrations,” $1,800.00; Ulla B. G. Lau- 
rent, M.D., Retina Foundation, Boston, “Studies on 
the proteins of the vitreous body,” $5,000.00; Arthur 
Bruce Leith, M.D., University of London, Eng- 
land, “Measurement of episcleral and aqueous vein 
pressures in open-angle glaucoma,” $3,000.00; H. 
Maisel, M.B., Ch.B., McGill University, Montreal, 
“Isolation of the lens proteins and lens antibodies 
and their influence on the growth and development 
of the lens and eye,” $5,000.00; Maria Th. Matton- 
Van Leuven, M.D., Duke University Hospital, 
Durham, North Carolina, “Long-term preservation 
of animal and human corneas for perforating cor- 
neal grafts,” $3,975.00; Carl Heinrich Mordhorst, 
M.D., University of California Medical Center, 
San Francisco, “Ocular virology in California and 
Denmark,” $5,000.00; Arthur M. Silverstein, 
Ph.D., travelling fellowship, “Advanced training 
and research in the immunochemistry and immuno- 
pathology of ocular hypersensitivity,” $5,000.00. 


Student fellowships 


Thomas A. Aaberg, Massachusetts Eye and Ear 
Infirmary, Boston, “Investigation and determination 
of the rate of aqueous humor production by the in- 
stallation (chronic) of a catheter into the anterior 
chamber of the eye: And the response of this de- 
termined rate to various pharmacological agents, 
$600.00; Richard W. Beighle, University of Ore- 
gon, Medical School, Portland, “Experimental car- 
rageenan granuloma of the guinea pig cornea,” 
$750.00; Charles J. Berwald, University of Michi- 
gan, Medical School, Ann Arbor, “Optical activity 
of lactic acid produced by bovine lens in vitro,” 
$705.00; Laszlo Bito, Columbia University, College 
of Physicians and Surgeons, New York, “Thymi- 
dine incorporation in ocular tissues following in- 
jury,” $750.00; Charles E. Blair, University of 
California Medical Center, San Francisco, “Tissue 
culture studies of ocular tissues; the in vitro effect 
of Diamox on the secretory epithelium of the cili- 
ary body,” $600.00; William J. Casey, II, Johns 
Hopkins University, School of Medicine, Balti- 
more, “Fluorometric studies on aqueous humor 
flow in rabbits,” $500.00; Gordon S. Cohen, Yale 
University, School of Medicine, New Haven, “Ex- 
perimental studies of specific and nonspecific cho- 
linesterase by localizing and comparing the sites of 
activity of both enzymes with light, and electron 
microscopes, using extrinsic eye muscles and ret- 
inas of rodents,” $675.00; Richard A. Davidson, 
New York Hospital-Cornell Medical Center, New 
York, “A continuation of the investigation relating 
blood osmolality to intraocular pressure,” $600.00; 
John Gunnar Elmquist, Northwestern University, 
Medical School, Chicago, “Enzymology of the re- 
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fractory media: Investigation of peptidases in the 
rabbit lens,” $600.00. 

Robert N. Frank, University of Pittsburgh, 
School of Medicine, Pittsburgh, “Studies on the 
chemistry of photoexcitation,” $500.00; Richard M. 
Hill, University of California, Berkeley, “The elec- 
trophysiologic aspects of color vision,” $600.00; 
Howard M. I. Leibowitz, Johns Hopkins Univer- 
sity, School of Medicine, Baltimore, “Studies on 
ocular hypersensitivity,” $900.00; Munro J. Levit- 
zky, Columbia University-Presbyterian Hospital, 
New York, “Determination of the fate of the en- 
dothelium in corneal grafts by sex chromosomal 
studies,” $900.00; Gerald L. Mandell, New York 
Hospital-Cornell Medical Center, New York, 
“Studies to calculate aqueous flow in pathologic 
conditions using methods not previously studied in 
detail,” $600.00; Henry S. Metz, State University 
of New York, Downstate Medical Center, Brook- 
lyn, “Studies on the proteolytic enzyme of steer 
lens fibers and capsule,’ $600.00; Leonard Naiman, 
Northwestern University, Medical School, Chicago, 
“In vivo inhibition of lens enzyme: Effect of mi- 
cro-injection of various enzyme inhibitors into 
lens,” $600.00; James E. O’Brien, Ph.D., Univer- 
sity of Vermont, College of Medicine, Burlington, 
“Intracellular biochemical changes in the eye dur- 
ing gallactose cataract formation,” $420.00; John 
L. Overby, Tulane University, School of Medicine, 
New Orleans, “Immunochemical analysis of cor- 
neal proteins: I. Comparison of various animal 
species,” $600.00; Bruce W. Parker, Northwestern 
University, Medical School, Chicago, “In vivo inhi- 
bitions of lens enzymes,” $600.00. 

James A. Rawls, Jr., University of Florida, Col- 
lege of Medicine, Gainesville, “Study of the carbonic 
anhydrase system as it relates to the eye and other 
organs in various states of electrolyte unbalance,” 
$900.00; Robert D. Reinecke, M.D., Massachusetts 
Eye and Ear Infirmary, Boston, “Refinement of a 
technique for objective measurement of visual acu- 
ity by the use of the optokinetic nystagmus,” 
$900.00; James F. Stiles, State University of Iowa, 
College of Medicine, Iowa City, “Penetration of 
adrenal corticoids in the normal and pathologic 
eye,” $600.00; “The penetration of C-labelled hy- 
drocortisone into normal and pathologic rabbit 
eyes,” $700.00; Shigemi Sugiki, Washington Uni- 
versity, School of Medicine, New Orleans, “Tissue 
culture of the ciliary body epithelium: Effects of 
benemid, diodrast, and penicillin,” $900.00; Cynthia 
Thomas, Massachusetts Eye and Ear Infirmary, 
Boston, “The formation of aqueous humor and the 
maintenance of intraocular pressure in squalus 
acanthias,” $750.00; Saeko Watanabe, Okayama 
Rosai Hospital, Okayama-shi, Japan, “Immuno- 
chemical alteration of proteins in lyophilized cor- 
neal heterograft,” $250.00; David A. Weeks, Uni- 
versity of Oregon, Medical School, Portland, 
“Cinematography of the fundus,” $600.00; James 
D. Weinstein, University of Pennsylvania, School 
of Medicine, Philadelphia, “Investigations of the 
vascular architecture of the head of the monkey 
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with particular emphasis on the orbit and optic 
nerve,” $900.00; “The pathogenesis of papilledema,” 
$200.00; Anna Marie Wieland, University of Illi- 
nois, College of Medicine, Chicago, “Evaluation of 
a wave in clinical electroretinography,” $600.00; 
Aaron Wigdor, New York University, Post-Grad- 
uate Medical School, New York, “Experimental 
production of glaucoma in rabbits,” $600.00. 


LOUISVILLE COURSE 


Dr. F. Bruce Fralick, professor and chairman of 
the Department of Ophthalmology at the Univer- 
sity of Michigan, Ann Arbor, was the visiting pro- 
fessor in the Department of Ophthalmology of the 
University of Louisville during February. Dr. Fra- 
lick gave a series of lectures on “Minor surgery of 
the eye,” “Emergency management of eye injuries,” 
and “Para-orbital lesions.” At the faculty seminar 
ke discussed the “Epidemiology of the suspected 
causes of uveitis.” In addition to his formal lec- 
tures, Dr. Fralick also conducted teaching rounds 
with the residents and held clinics on interesting 
problem cases. 


Far East CouRSsE 


The first Far East graduate course in ophthal- 
mology, sponsored by the Secretary of Health of 
the Philippines Republic, the United States Air 
Force, the Ophthalmological Society of the Philip- 
pines, and the Philippine Ophthalmological and 
Otolaryngological Society, was given in Manila 
during January at the new auditorium of St. Luke’s 
Hospital. 

Dr. Brittain F. Payne, chairman of the course, 
and Dr. Gerald B. Kara of the New York Eye 
and Ear Infirmary, assisted the local Manila execu- 
tive committee in presenting the first course. The 
chairman for the entire event was Dr. Herminio 
Velarde, Jr., a former resident and distinguished 
alumnus of the New York Eye and Ear Infirmary. 
He was assisted by a committee composed of Drs. 
Jesus Eusebio, co-chairman; Ramon Batung-bacal, 
Jose O. Chan, Jose N. Cruz, Felisa N. Fernando, 
Ramon Ongsiako, Jr., Severino Lopez, Edmundo 
Reyes, Sabino Santos and Carlos Sevilla. Other 
former residents of New York Eye and Ear In- 
firmary who participated in the program were Drs. 
Ramon Ongsiako, Jr., Augusto Kohtiao, and Cesar 
Villafuerte. 

The course was attended by 80 graduate stu- 
dents representing the larger Philippine islands, 
Bangkok, Thailand, Hong Kong, Taiwan, Indo- 
nesia and South Vietnam. The course was so en- 
thusiastically received by the Far Eastern students 
that a request was made to have the entire pro- 
gram repeated again next year. Dr. Kara demon- 
strated ophthalmic surgical procedures on closed 
circuit television. 

An award of appreciation in the form of a bronze 
plaque was presented to the professorial lecturers, 
including Drs. Payne and Kara of the New York 
Eye and Ear Infirmary. 


Socreties 


PENNSYLVANIA MEETING 


The 18th annual meeting of the Pennsylvania 
Academy of Ophthalmology and Otolaryngology 
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will be held at the Bedford Springs Hotel, Bed- 
ford, Pennsylvania, on May 18th, 19th and 20th. At 
the combined meeting the program will be: 


“Symposium on good office management,” Nor- 
bert Alberstadt, Erie, moderator; “Practical con- 
siderations,’ Jay G. Linn, Jr., Pittsburgh; “Man- 
agement of good public relations,” Edward Raf- 
fensberger, Harrisburg; “Role of professional 
management consultant,” William G. Harry, Phila- 
delphia. 


The ophthalmology program includes: 


“Ptosis,” Raynold Berke, Hackensack, New Jer- 
sey: “Diagnosis and treatment of tumors of the 
eye in infancy and childhood,” Charles E. Iliff, 
Baltimore; “Developmental cataracts,” Harold F. 
Falls, Ann Arbor, Michigan; “Panel on problem 
surgery,” Glen Gibson, Philadelphia, moderator, 
and Drs. Berke, Iliff and Alston Callahan, Bir- 
mingham, Alabama, panelists. 


Instruction sessions in ophthalmology include: 


“Surgical techniques,” Dr. Iliff ; “Ophthalmology 
in India,” Octavius Capriotte, Souderton; “Lacri- 
mal sac problems,” J. V. Cassidy, South Bend, In- 
diana; “Ophthalmic anesthesia,” Kenneth Vey, 
Pittsburgh; “Study club on contact lens problems,” 
Edward C. Tait, Norristown, moderator, George 
Martz, Harrisburg, and Edward Kulczycki, Sayre, 
panelists; “Surgical management of small angle 
squint,” E. Howard Bedrossian, Drexel Hill; “Oc- 
ular geriatrics,” Dr. Falls; “Management of ocular 
tumors,” Philip Spaeth, Philadelphia. 


OrEGON ACADEMY 


Dr. Arthur G. DeVoe, New York, and Dr. Brad- 
ley R. Straatsma, Los Angeles, were guest speak- 
ers at the 20th annual Ophthalmology and Oto- 
laryngology Postgraduate Convention of the Ore- 
gon Academy of Ophthalmology and Otolaryngol- 
ogy and The University of Oregon Medical School. 


Fort WorTH MEETING 


On the program of the one-day eye meeting at 
the Fort Worth Academy of Medicine Building, 
Fort Worth, Texas, sponsored by Alcon Labora- 
tories, were: “Recent developments in the treat- 
ment of infectious diseases of the eye,” James H. 
Allen, New Orleans; “Allergies of the conjunc- 
tiva,” Alson E. Braley, Iowa City; “The choice of 
surgical procedures in congenital cataract surgery,” 
Frederick C. Cordes, San Francisco; “The use of 
thin conjunctival flaps in the treatment of corneal 
pathology,” A. Edward Maumenee, Baltimore; 
“Surgical approach to the A-V syndromes,” John 
M. McLean, New York; “The use of homologous 
dura mater in ophthalmic plastic surgery,” Merrill 
J. Reeh, Portland, Oregon; “Present status of iri- 
dectomy with scleral cautery,” Harold G. Scheie, 
Philadelphia. 


New YorK-CoRNELL MEETING 


The second annual meeting of the New York 
Hospital-Cornell Medical Center Eye Residents 
Alumni Association was held at the New York 
Hospital on March 27th and 28th. 
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KANSAS MEETING 


Speakers at the Postgraduate Course in Oph- 
thalmology at the University of Kansas School of 
Medicine, Kansas City, Kansas, were: Louis J. 
Girard, Houston; Edward W. D. Norton, Miami; 
Marshall M. Parks, Washington, D.C., and Larry 
L. Calkins, Albert N. Lemoine, Jr., Earl G. Pad- 
field, Bradford Prokop, James T. Robison, Jr., 
Truman B. Schertz, and Dick H. Underwood of 
the University of Kansas Medical School faculty. 


IRISH OPHTHALMOLOGICAL SOCIETY 


The Irish Ophthalmological Society will hold its 
annual meeting in Dublin on April 27th, 28th and 
2%h- The Montgomery Lecture will be given by 
Prof. Francois of Ghent in the Royal College of 
Surgeons, Dublin, on Thursday, April 27th. 


BROOKLYN SPEAKERS 


Speaking before the Brooklyn Ophthalmological 
Society at its meeting on March 27th were: Dr. 
E. A. Balazs, Retina Foundation, Boston, Massa- 
chusetts, “The molecular biology vitreous body,” 
and Dr. C. D. Binkhorst, Perneuzen, Holland, 
“The pupillary lens in aphakia.” 


POSTGRADUATE COURSES FOR SPECIALISTS 


The fourth series of postgraduate courses for 
specialists in ophthalmology will be given from Sep- 
tember 14th to November 15th. The courses will 
include the following: Advances in ocular prosthe- 
ses, anomalies of extraocular muscles (including 
ptosis), biomicroscopy, biomicroscopy: sing near 
ultraviolet, cobalt blue, polarized light and infrared 
lights, clinical bacteriology, clinical problems of 
tear formation, complications of ophthalmologic 
surgery, contact lenses, electrophysiology and ap- 
plied physiology of the eye, enucleation and eviscer- 
ation, glaucoma, gonioscopy, keratectomies and 
keratoplasties, lacrimal sac surgery, light coagula- 
tion (Meyer-Schwickerath apparatus), low vision 
aids, ocular biochemistry, ocular geriatrics, ocular 
neuro-ophthalmology, ocular photography, ocular 
radiology, ocular therapeutics, ophthalmoscopy, or- 
thoptics, pathology, pediatric ophthalmology, perime- 
try, physiological optics, plastic eye surgery, ple- 
optics and macular function testing, psychosomatic 
factors in ophthalmology, radio-isotopes in ophthal- 
mology, recent advances in cataract surgery, re- 
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fraction, retinal detachment, surgery of the orbit, 
tonography, and uveitis. 

For catalogue and additional information, please 
write to: Mrs. Tamar Weber, Registrar, Institute 
of Ophthalmology of the Americas, New York Eye 
and Ear Infirmary, 218 Second Avenue, New York 
3, New York. 


PERSONALS 


At the dedication ceremonies of the new Oph- 
thalmic Hospital of the Order of St. John in Jeru- 
salem (see THE JouRNAL, 51:540, 1961), Brig. Sir 
Stewart Duke-Elder, G.C.V.O., F.R.C.S., etc., Hos- 
pitaller of the Most Venerable Order of the Hos- 
pital of St. John of Jerusalem, was invested with 
the Bailiff’s Grand Cross by the Lord Prior, Lord 
Wakehurst, representing H.R.H. the Duke of 
Gloucester, the Grand Prior. 

The statutes of the Grand Priory include this 
statement: “Bailiff’s Grand Cross promoted by the 
Grace of the Sovereign Head, shall be selected 
from those Knights of the Order who are of emi- 
nence in the State and/or have rendered conspicu- 
ously valuable and long-continued service to the 
Order ; they shall not exceed ten in number.” 

The Bailiff’s Grand Cross insignia is three and 
one-fourth inches in size, of enamel and goid sus- 
pended on a riband four inches in breadth (this is 
two inches wider than that of the Ordinary Knight 
of the Order). The riband is worn over the right 
shoulder of the Baliff’s Grand Cross. 

At the same investure, Air Commodore—Thomas 
Keith Lyle, C.B., M.A., M.D., M.R.C.P., F.R.C.S., 
Deputy Hospitaller of the Order of St. John, was 
promoted to Knight. 


At the 73rd annual meeting of the Société Fran- 
caise d’Ophthalmologie, Paris, 1960, Conrad Berens 
of New York was elected a member of the council, 
replacing Arruga of Barcelona. 


Roland I. Pritikin, M.D., Rockford, Illinois, 
president of the Henry Holland Hospitals Alumni 
Association and Fund, addressed the Kobe (Japan) 
Society of Ophthalmology, the Hong Kong Oph- 
thalmological Society, the Philippine Ophthalmo- 
logical Society, the Department of Ophthalmology, 
University of the Philippines, and other ophthal- 
mological groups in the Far East during January, 
1961. 


CONTENTS 
(Continued from advertising page xxxix) 


Book REvIEWws 


Lichtkoagulation 
Light Coagulation 


The Choice of a Medical Career ........... 


Documenta Ophthalmologica 


Social Research and Blindness .............. 


ABSTRACTS 


Anatomy, embryology, and comparative ophthalmology; General pathology, bacteriology, im- 
munology; Vegetative physiology, biochemistry, pharmacology, toxicology; Physiologic 
optics, refraction, color vision; Diagnosis and therapy; Ocular motility; Conjunctiva, 
cornea, sclera; Uvea, sympathetic disease, aqueous ; Glaucoma and ocular tension; Crystal- 
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MATALENE 


SURGICAL INSTRUMENTS CO., INC. 


GRAND CENTRAL PALACE BLDG., 480 Lexington Ave. at 46th St., 
New York 17, N. Y. 
SUCCESSORS TO E. 8. MEYROWITZ SURGICAL INSTRUMENTS CO., INC. 


LEBENSOHN NEAR VISION 
TEST CHART 
Dr. James Lebensohn, Chicago, Ill. 


: The new model has some new fea- 
i} tures which add to the value of this 
useful chart. These include an ac- 
commodation or near point test that 
is positive but simple to use; a duo- 
chrome test for near and a bead 
chain for fixing the 35 cm (14 inch) 
distance at which the chart is de- 
signed to be used. 

As always the chart is a miniature 
Snellen chart for near, giving precise 
reading acuity expressed as distance 
equivalent, decimal or visual effici- 
ency. It has reading types in English 
and Spanish with type sizes and 

Jaeger equivalents as well as a near 
| test for illiterates. 

"| Two sides, as illustrated in plastic 
covered frame with hanger and 
measuring chain. 


Cat. No. B4285—Price $8.50 


OXXO OXXN 


XOKXA 


Pleoptophor 
After Bangerter 


A new instrument for the treatment of ambly- 
opia, combining the best known up-to-date meth- 
ods, like the dazzling-stimulating method of 
Bangerter and the after-image method accord- 
ing to Cueppers. This is an important step for- 
ward in the training of central fixation. 


Ophthalmological Instruments of Top Quality 


ALFRED P. POLL 
40 WEST 55TH STREET, NEW YORK 19, N.Y. 
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NEW PLASTIC CLIP-ON PRISMS 


BY CONRAD BERENS, M.D. 


These new prisms may be worn for trial purposes while 
the eyes are performing the work for which the correc- 


tion is prescribed, proving that the prescription will be 
most helpful and comfortably worn. 


Prisms are round making it possible to ro- 
tate to any axis and are made in two sizes 


40 mm. and 44 mm. 


Set contains 1 pair each 1-2-3-4-5-6 diopters 
with four frames and small screwdriver. 


Available at all Optical and Surgical Suppliers. 
Manufactured by 
R. O. GULDEN 
(New Address) 225 Cadwalader Ave., Elkins Park P.O. 
Philadelphia 17, Pa. 


Concentra® 


Corneal Lenses 

Lacrilens ® 

Molded Lenses 

Solutionless 

Contact Lenses 

Trial Sets 

Prism 

Contact Lenses 

Cylindrical 

Contact Lenses 

Microscopy Lenses 

Colored 

in contact lenses it’s Obrig 

Tinted 

Contact Lenses for everything in sight 

Wetting Solutions A pioneer in plastic contact lens development and 

Molding Shells manufacture, Obrig Laboratories maintains leadership in 
é - the contact lens field through continuous, imaginative 

Molding Equipment research. In experience, facilities, and range of products 

Adjusting Equipment and services, Obrig will not be surpassed. The list 

and Supplies of Obrig products is a growing one; to its customers 

Textbooks Obrig offers consultation and assistance in problem 

fitting cases. In contact lenses — 


it’s Obrig for everything in sight. 


OBRIG Laboratories Inc., 75 East 55th Street, New York 22, N.Y. + Plaza 8-0960 
Sarasota, Florida; Boston, Massachusetts; Phoenix, Arizona. Foreign Branches: Montreal, Canada; 
Johannesburg, South Africa; San Jose, Costa Rica; Caracas, Venezuela; Mexico, D.F., Mexico 
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“OCULTRON” 


ELECTRONIC FLASH 
PHOTO EQUIPMENT 


FOR GOLDMANN 
(HAAG-STREIT) SLIT LAMP 


Proper illumination for photog- 
raphy of all details normally vis- 
ible with the slit lamp. 
Developed at University Eye 
Clinic in Vienna, Austria. 
| Can be mounted easily by oph- 
thalmologist himself. 
Distributed in USA & Canada by: 
ALFRED P. POLL 


Ophthalmological Instruments of Top Quality 
40 West 55th St., New York 19, N.Y. 


BAILLART OPHTHALMODYNAMOMETER 


For measuring the pressure in the cen- 
tral artery of the retina. Especially valu- 
able in early diagnosis of carotid artery 
occlusion, 


This instrument is a simple spring- stolic pressure. More pressure is then 
loaded pressure gauge. As it is pressed applied until pulsation ceases, when 


agninet the sclera, increasing intraocular systolic pressure is determined. The test 
tension causes the retinal arteries to pul- 


sate. When pulsation begins, the thumb requires no special skill in ophthal- 
screw is set and a reading taken for dia- 


Prices F.O.B. factory Philadelphia. Subject to change without notice. 


ORDER DIRECT FROM 


ceorce Pp. PILLING «& son Co. 


3451 Walnut Street © Philadelphia 
Other Offices: New York, N.Y. - Columbus, Ohio - Atianta, Georgia - Los Angeles, Calif. CABLE ADDRESS: Surgical - Phila. 
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: 2345 WEST WOLFRAM STREET 
the contact lens specialty company 10S ANGELES 

inc. 2023 WESTWOOD BLVD. 
NEW ORLEANS 


207 SOUTH SARATOGA STREET 


SOLUTIONS 
KITS and CASES 
DIAGNOSTIC AIDS 


OFFICE EQUIPMENT 
and SUPPLIES 


LABORATORY EQUIPMENT 
and SUPPLIES 


WAGTOWNE ENTERPRISE, Ine. 


ARTIFICIAL EYES GREINER & MUELLER 


MADE TO ORDER 
AND FITTED EXPERTLY 55 E. Washington St. . . . Chicago 2, Ill. 


Phone FR 2-4449 


Branches at Kansas City, Mo., Detroit, Mich. 


Our experts visit Milwaukee, Madison, Minneapolis and 
St. Louis regularly. Serving the Middle West since 1924. 


GLASS & PLASTIC Eye making has been a family tradition 
with us since 1835 


DVORENE PSEUDO-ISOCHROMATIC PLATES* 


OFFER THESE EXCELLENT FEATURES 


the color-blind from the color-ignorant 

® Classifies the color-blind ones to type and severity of defect 

®@ Special arrangement prevents malingering. Complete directions ith each 
set 


WRITE FOR FREE LITERATURE 


! *The most re accepted test in the U.S. Used by Medical Examiners : 
: of the CAA, Vet and the U.S. Armed Forces. H 

SCIENTIFIC PUBLISHING CO. Price of set $19.50, less 5% 

Dept. A—2328 Eutaw Place Baltimore 17, Maryland if check accompanies order 


| | CHICAGO 
i 
i 
= 
Mog 
<2, 
is. 
= 
4 
; 


vi 


XLV AMERICAN JOURNAL OF OPHTHALMOLOGY 


of When You 
¢ No increase in w t 

Can Have... 4 
One of America’s Finest 


Absorptive Lenses. 


63RD AT UNIVERSITY 
DES MOINES, IOWA 


BASIC COURSE IN 
ORTHOPTICS 
FOR TECHNICIANS 


Sponsored by The 
American Orthoptic Council 


June 26 to August 18, 1961 
By the Department of Ophthalmology 
The University of Michigan Medical School 
Ann Arbor, Michigan 
RHEO-TRAN Unit only—$37.00, Didactic Lectures and 
including one 3.8 bulb Practical Demonstrations 
write for literature 


by Outstanding Faculty 
(It is preferred that at least three months of 
practical training precede the course.) 


(A limited number of scholarships are = 
able. For these write before A 1 
National Chairman for the Delta 
Gamma Foundation 


Mrs. James E. O’Brien 

139 Hazel Avenue 

Glencoe, Illinois) 
For applications and further information write 
to: 


‘ohn W. Henderson, M.D. 
rtment of tha 


109 N. Wabash, at Washington Moaleal Cente 
Chicago, Illinois n Arbor, 


; 
fice, Thru All Reliable Laboratories 
110 volts, A.C. only 
OPHTHALMIC 
OPTICIANS 
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offer the safe, 
comfortable eyeglass 
holder... 


snug-fittin 
comforta 
elastic 


rustproof slides 


Tan twin swivels for 


complete freedom 
of action 


Those who participate in strenuous 
—- can rely on GLASS-GARD to 
keep glasses securely in place. Goes 
on and off in a jiffy! 

Ideal for / BOWLING - BASKETBALL 
SOFTBALL - HANDBALL - HUNTING 
« PLAYGROUND - CHILDREN’S PLAY 
« FISHING - INDUSTRIAL USE 


Price/$7.50 per doz. retail (min., 1 doz.) 


ORDER FROM YOUR OPHTHALMIC SUPPLIER 


POSTGRADUATE COURSE 
of the 
UNIVERSITY OF COLORADO 
SCHOOL OF MEDICINE 
and the 
COLORADO OPHTHALMOLOGICAL 
SOCIETY 
JULY 10, 11, 12, 13, 1961 
ESTES PARK, COLORADO 


“EXTERNAL OPHTHALMOLOGY” 
Four Ov di Guest Speakers: 
RAYNOLD N. BERKE, M.D. 
Columbia University College of Physicians and Surgeons 
FREDERICK C. BLODI, M.D. 
State University of Iowa College of Medicine 
RAMON CASTROVIEJO, M.D. 
New York University College of Medicine 
FRANK W. NEWELL, M.D. 
University of Chicago School of Medicine 


This annual postgraduate course, first held in 1915, 
has attracted photons from all of the 50 states, This 

r, it will h PARK, LORADO, 
where outstanding facilities for education are available, 
and a it, relaxed resort atmosphere prevails. 
Tuition $60.00. 


Complete and details will be 
mailed upon request to: 


OFFICE OF POSTGRADUATE 
MEDICAL EDUCATION 
UNIVERSITY OF COLORADO 
SCHOOL OF MEDICINE 


4200 East Ninth Avenue 
Denver 20, Colorado 


Precision-Cosmet 
Company, Inc. 
529 So. 7th Street « Minneapolis 15, Minn. 


Please send___ doz. GLASS-GARD 
eyeglass holders. A4l 


Name 


Address. 


City 


Name of Supplier 


Your 


Attending Ophthalmologists 
and Teachers can show 
their appreciation of the 
hard work of their 

students by giving 

them a year’s 

subscription to the 
American Journal 

of Ophthalmology 


See page XLVII for 
Order Form 
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URGENT REQUEST 


The Uveitis Laboratory, University of California School of Medicine, San Francisco, is vitally 
interested in obtaining freshly enucleated eyes from patients with all types of uveitis and other 
endogenous inflammations. Attempts are being made to isolate etiologic agents from these eyes. 

The eyes should be placed in a sterile bottle, packaged with the history and findings, and Seek 
as quickly as possible. Please send specimens special delivery, collect, and mark the package “Fresh 
Tissue Specimen—Rush.” Do not freeze or use preservatives of any kind. 

A report of isolations of organisms and path \logic findings, yor a slide, will be sent to the 
contributor. Credit will be given in any resulting publications if desir 


Telegraph collect if specimen being sent. 
Send eyes to 
Samuel J. Kimura, M.D., Michael J. Hogan, M.D., or 
Phillips Thygeson, M.D. 


University of California School of Medicine 
San Francisco 22 


Will Pay You 


to look through the advertising pages of this 
Journal. 


We discriminate as to the quality and reliability of 
the advertising accepted for the 


AMERICAN JOURNAL 


of 
OPHTHALMOLOGY 


Gift Onder Form 


Send to Ophthalmic Publishing Company, 664 N. Michigan Ave., Chicago 11, Illinois 
Please send the American Journal of Ophthalmology for one year to: 


a 
XLVII 
4 

7 

4 


MORE 
... 


UNSURPASSED 
BRILLIANCE .. . 


THE FISON BINOCULAR OPHTHALMOSCOPE 


To meet the special demands of some Ophthalmologists, 
the Fison Ophthalmoscope now has a still better optical sys- 


tem to give a “brighter-than-ever" fundus image. 


KEELER 


OPTICAL PRODUCTS, INC., 
5536 Baltimore Ave., Philadelphia 43 Pa. 
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indications: Topical anesthesia for pro- 
cedures such as: tonometry, foreign 
body and suture removal, cataract surg- 
ery, gonioscopic examination and many 
other procedures. 

Dosage: 1 to 2 drops prior to the proced- 
ure or examination. In cataract removal 
—1 drop every 5 to 10 minutes for 5-7 
doses. 


Ophthetic* 


OPHTHALMIC SOLUTION 


Unexcelled for 
rapid action whenever 
ocular anesthesia is desired 
—non-irritating, non-toxic. 


Formula: Each 1 cc. contains: 
Proparacaine HCl ...........+- 0.5% 
Chlorobutanol (Chloral deriv.) 0.2% 
Benzalkonium chloride 1/10,000 
Glycerin (as a stabilizer) ...... 2.45% 

Supply: 15 cc. plastic dropper bottles—on 

prescription only. 

*Trademark 


ALLERGAN PHARMACEUTICALS, Inc., Los Angeles 17, California & 
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